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The Problem

A congenital melanocytic naevus (CMN) is a benign proliferation of cutaneous 

melanocytes, which is clinically apparent at birth or becomes so within the first postnatal 

weeks.1 Since the size of CMN influences the psychological, cosmetic and oncological 

outcomes and the treatment options, there is a need to subdivide these lesions into 

clinically significant subgroups. Subclassification of CMN has been a matter of debate, 

and consensus has not yet been reached.2-8 Differences between classifications used by 

various authors continue to pose an impediment to the comparison of clinical studies 

from different centres. Besides cosmetic reasons, one of the most important indications 

for surgical intervention is the prevention of malignant transformation. Over the years 

the expected chance of malignant transformation varies in the literature from 1-31%. 

This variance is partly caused by the bias of retrospective studies and above all by lack of 

consensus for defining GCMN. Still there is a need to inform patients and parents more 

accurately concerning malignant transformation and the therapeutic options. Therapeutic 

options are influenced by age of the patient, location and size of the GCMN, wishes of 

the parents and, for an important part, by the experience of the specialist. 

Since consensus based on objective criteria is lacking concerning the treatment of GCMN, 

there is a need to describe treatment results of larger groups in specialised centres 

objectively, in particular in respect to if, how and when they should be treated.

Patients and their families want to be informed concerning the aetiology and familiair 

aspects of CMN. Unfortunately little is known about these aspects and there is an urgent 

need to inform parents more properly. We described a few families with CMN-patients 

and lined out the features known about their familial preponderance. More genetic 

research, however, is needed. 

The Difficulties

Primarily CMN is a clinical diagnosis. Histologically, it is difficult to distinguish them 

unequivocally from acquired melanocytic naevi. So in the absence of a history of the 

presence of the lesion at birth, the congenital nature of a pigment naevus in general 

cannot be established with certainty. 

Some GCMN may present as tumours with alarming clinical aspects. This combined with 

the fact that early biopsies of GCMN may show many microscopic features also present in 

melanoma in older patients, an erroneously diagnosis of malignancy may be made. The 

confusing features include at least the following: (1) presence of intraepidermal isolated or 

grouped epithelioid melanocytes at all levels simulating superficial spreading melanoma, 
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and (2) appearance of proliferative dermal nodular collections of epithelioid and spindle-

shaped cells, occasionally heavily pigmented, suggesting nodular melanoma. 9

In addition to this, GCMN may present with ulcerated areas and/or include grossly 

visible polypoid exophytic tumours of different size. GCMN may represent the surface 

component of a rare congenital disorder known as neurocutaneous melanosis (NCM), 

characterised by the presence of GCN and benign or malignant pigment cell tumours 

of the leptomeninges and can be accompanied by increased intracranial pressure, 

hydrochephalus and seizures, which may carry a poor neurological prognosis.10-12 

Continued debate focuses on the life-time risk of malignant transformation and on 

the optimal treatment of GCMN. There is no doubt that an increased risk of malignant 

transformation exists, but there is substantial disagreement about the magnitude of this 

risk. Only a prospective nation-wide study of untreated patients could provide us with 

realistic percentages of malignant transformation of GCMN. This of course is not feasible 

and we can only try to give an estimation of the chance of malignant transformation with 

larger nation wide retrospective studies. Not only the risk of malignant transformation 

of CMN, but also its effect on the patient’s appearance, has a negative impact on the 

well-being and the psychological development of the patient, especially in case of large 

CMN. This also constitutes a very important consideration in the decision for treatment 

and timing of treatment.

The aim

1. To propose an universal definition for GCMN, based on literature and clinical aspects. 

2. To provide clarity concerning the risk of malignant transformation of (G)CMN in the 

Netherlands. 

3. To provide guidance in the choice of the optimal treatment for GCMN. 

4. To look for genetic factors in familial GCMN.

C H A P T E R   1
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Abstract

Introduction. Congenital melanocytic naevi (CMN) vary greatly in size, macroscopic 

appearance and histology. There is a practical need to subdivide CMN according to size, 

since size differences have a direct bearing on cosmetic and resultant psychological 

problems, and on therapeutic possibilities, and probably on the chance of malignant 

transformation. In this review, we summarise the literature on size subgroupings of CMN, 

with special focus on giant congenital naevi and their risk of malignant transformation. 

Materials & Methods. A Medline literature search over the years 1966 through October 

2002 was performed. Only English-language studies focusing on CMN in association with 

melanoma were included. The final strategy consisted of textwords and medical subject 

heading (MeSH) terms on small, medium, large and giant congenital nevi combined with 

the textwords classification, histology and melanoma. Additional manual cross-referencing 

was performed. We excluded articles that dealt only with aspects of treatments.

Results. A wide variety of criteria for size subgrouping of CMN has been put forward in 

the literature and precludes a direct comparison of reported data (Table I). We identified 

35 articles concerning malignant transformation of GCMN in the world literature in 

which no less than seven different definitions of minimum size of a giant CMN were 

employed. Histologically, it is difficult or even impossible to conclude that a naevus is 

congenital or acquired, especially in case of a small lesion, since the differences are not 

absolute (Table II). Giant CMN have an increased risk for malignant transformation, but 

the reported incidence rates have differed widely from one to 31% (Table III). Reported 

melanoma incidence rates have derived from retro-and prospective studies, reviews and 

case reports, and compared with each other using different definitions. On top of this, 

patients in different age groups were reported, who were registered in different referral 

centres. 

Conclusion. To allow comparison of study results from different centres, it is essential 

that the size subclassification of CMN is based on standard and generally accepted 

criteria. We advise to define GCMN as a CMN covering one percent in face and neck and 

two percent elsewhere on the body. Based on a review of the world literature we favour 

prophylactic excision of all CMN, in close communication with patient and family and 

individualising treatment accordingly. 

C H A P T E R   2
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Introduction

By definition, a congenital melanocytic naevus (CMN) is a benign proliferation of 

cutaneous melanocytes, which is clinically apparent at birth or becomes so within the 

first postnatal weeks. CMN affects approximately one percent of all newborns.1  As a 

group, congenital naevi vary in size, macroscopic appearance and histology, so there is 

a need to subdivide these lesions into clinically significant subgroups. Subclassification 

of CMN has long been a matter of debate, and consensus has not yet been reached.2-8 

Thus, differences between classifications used by various authors continue to pose an 

impediment to the comparison of clinical studies from different centres. 

Histologically, congenital naevi are distinguished from the far more common acquired naevi 

mainly by their often larger size and greater cellularity, and by spread of the naevus cells 

to deep layers of the skin and even subcutaneous tissues, as well as by their more varied 

architecture and cellular morphology.9-17 None of these features, however, distinguishes 

unequivocally between congenital and acquired naevi, so that in the absence of a history 

of the presence of the lesion at birth, the congenital nature of a naevus cannot generally 

be established with certainty. Of course this applies especially to naevi of a size range 

that might include acquired lesions. Clinical subclassifications of CMN are generally based 

on size.2,18,19 An often-used subdivision was proposed by Kopf:2 a small CMN is less than 

1.5 cm in largest diameter, a medium sized CMN is between 1.5 and 19.9 cm, and a large 

or giant congenital naevus (GCMN) is 20 cm or more in largest diameter, all irrespective 

of patient age and size.2 The latter subgroup, GCMN, are much rarer than the smaller 

ones, and affect approximately one in 20.000 newborns.1,4 

Continued debate focuses on the life-time risk of malignant transformation and on their 

optimal treatment. There is no doubt that GCMN have an increased risk of malignant 

transformation, but there is substantial disagreement about the magnitude of this risk: 

reported figures having varied widely, from one to 31%.2,5,18-52 Although there is now 

general agreement that the risk is limited in the order of a few percent, prophylactic 

excision of GCMN in order to prevent melanoma has been strongly advocated.5-7,27,37,39 

Since melanoma may develop within small and medium-sized CMN as well,53-65 some 

authors advise prophylactic excision of these CMN as well.6,7 

Not only the risk of malignant transformation of CMN, but also its effect on the patient’s 

appearance, impacts negatively on the well-being and the psychological development 

of the patient, especially in case of large CMN. This also constitutes a very important 

consideration in the decision for treatment.18 

In this review, we summarise the literature on classification of CMN, with emphasis on 

giant congenital naevi and on their risk of malignant transformation. We will analyse 

the differences in reported risks of malignant transformation of CMN, in relation to 
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the classifications used to describe CMN, the retro- or prospective character of the 

studies, and their reference centre. Based on this, we will attempt to provide an argued 

recommendation with respect to the question whether prophylactic excision is required 

only for GCMN or for all CMN irrespective of size. 

Materials and methods

A literature search was performed using the biomedical bibliographical database Medline 

from 1966 to October 2002. Initial searches focused on the textwords congenital naevus, 

congenital melanocytic naevus, congenital nevocellular naevus, Tierfell naevus and, large 

and giant congenital (pigmented) naevus. We included English language studies on small, 

medium and giant congenital naevi in association with melanoma and histology. Final 

strategy consisted of textwords and medical subject heading (MeSH) terms on small, 

medium, large and giant congenital naevi combined with the textwords melanoma, 

histology and classification. Manual cross-referencing was performed additionally. We 

excluded articles that dealt only with aspects of treatment. Of the articles concerning giant 

congenital naevi, we listed the classification used, the reported incidence of malignant 

transformation, the reference centre from which data were reported, the retrospective 

or prospective character of the study, the average follow-up period, the patient average 

age and the advice regarding prophylactic CMN excision. The classifications used and the 

histological features of CMN are listed in table I and II, respectively. The reported figures 

of malignant transformation in giant CMN are listed in table III.

Results

Subclassifications based on size

Table I provides a summary of the various definitions of giant or large congenital naevi 

that have been used. Some authors regard ‘giant’ CMN as a subset of large CMN,4  

others use the terms ‘large’ and ‘giant’ interchangeably.8 Some have chosen not to use 

a numerical size parameter as cut-off point between subgroups, but have based the 

subdivision on the feasibility of primary excision in one procedure or on size relative to 

body size.5,6,18,19,30,37,40,48

In 1963, Pers, reporting on 110 patients with benign GCMN registered in the Danish Health 

System in a 40-year period (1915-1955), was the first to use a quantitative parameter for 

subdivision of CMN.18 As the distinguishing feature, Pers chose size relative to the body 

size and considered a CMN to represent a GCMN if the size of the naevus in the face or 

C H A P T E R   2
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neck exceeded that of the palm of the patients hand (one percent), or twice that size if 

located elsewhere on the body (two percent).18 Lanier et al.32 and Swerdlow et al.46 also 

used relative body surface area expressed as a percentage to classify a CMN as GCMN, 

but these workers chose a substantially higher percentage (Table I). Enhamre proposed 

a relative area index (RAI). In his definition (Table I), the BSA (body surface area) can be 

calculated as 7.184 x 10-3 x W0.425 x H0.725, with W for body weight in kilograms and H 

for height in centimetres. 67,68

In contrast to these quantitative parameters, Kaplan, in 1974, chose to take parameters 

of surgical resectability as the criteria for subclassification (Table I).30 In 1979, Kopf and 

colleagues established a ‘Congenital Nevocytic Nevus Registry’ in the Oncology Section of 

the Skin and Cancer Unit at New York University Medical Centre, with the aim to conduct 

a long-term prospective study.2 These workers preferred simplicity, and subdivided CMN 

according to their largest diameter, regardless of age of the patient (Table I).2 Lerner69, 

Illig53 and Reed3 also used diameter in cm, as an absolute measure, to identify GCMN, 

but these authors used different cut off points to define giant CMN (Table I). Still others 

have used absolute figures of surface area rather than maximum diameter.10,28  

Table I. Overview of clinical definitions used to describe giant congenital naevi GCMN.

Authors Published year Definition used to describe congenital naevi

Conway13 1939 GCMN is a bathing trunk naevus located at the back, which cannot be 
excised easily. Wound defect cannot be closed primarily

Pers et al.14 1963 GCMN is a naevus which exceed 1% in the face or neck and 2% 
elsewhere on the body

Lorentzen et al.15 1977 GCMN is a naevus which exceed 1% in the face or neck and 2% 
elsewhere on the body

Greeley16 1965 GCMN is naevus covering an area of 900 cm2 or more on the trunk or 
extremity or a major portion of the face or hand

Lerner et al.17 1972 GCMN is a naevus greater than two cm in diameter

Kaplan et al.18 1974 GCMN is a naevus which cannot be excised easily and the wound defect 
cannot be closed by primary closure without deformity 

Lanier19 1976 GCMN is a naevus covering more than 30% of the body surface area

Kopf et al.2 1979 small sized naevus is < 1,5 cm in diameter, medium sized nevus is 
between 1,5 cm and 19,9 cm in diameter and a large sized nevus is > 
19,9 cm.

Illig20 1981 GCMN is a naevus larger than 10 cm in diameter

Zitelli9 1984 GCMN is a naevus larger than 120 cm2

Enhamre21,22 1986 naevus size expressed in relation with body surface area, using the 
relative area index (RAI)

Reed3 1993 GCMN is a naevus larger than 40 mm in diameter

Swerdlow23 1995 GCMN is a naevus when at least 5% of the body surface area is involved
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Histological patterns

CMN (as opposed to melanocytic naevi of other types) is primarily a clinical diagnosis, 

the essential feature being its presence at or immediately after birth. The histological 

features of congenital naevi are essentially similar to those of the much more common 

acquired naevi, which arise later in life; the main differences are their often larger size and 

greater cellularity, with extension of the naevus cells into the deep dermis and underlying 

tissues, especially in the larger examples. Both congenital and acquired naevi consist of 

melanocytes which proliferate, initially at the dermoepidermal junction, from where the 

cells accumulate at the junction or come to lie in the superficial dermis (Figure 1). 

Figure 1. Congenital naevus. Within the dermis, a densely cellular lesion, consisting of large numbers of 
nonpigmented naevus cells, is present. Although such large numbers of naevus cells within the dermis 
suggest a congenital rather than an acquired naevus, this feature by it self provides insufficient basis to 
designate the naevus as a congenital one. 

To a very small extent, naevus cells also proliferate in the immediately subjacent dermal 

tissue. Some of the accumulated melanocytes, often called naevus cells, spread to deeper 

parts of the dermis. This spread to deeper tissue layers is generally absent or very limited 

in acquired naevi but is more pronounced in many congenital naevi, where the deepest 

cells often permeate the deep dermis and may extend into the subcutis and even deeper 

body tissues (Figure 2). 

C H A P T E R   2
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After passage of time, often many years, the junctional part of the naevus gradually 

disappears (resulting in a so-called dermal naevus).12

A number of studies have systematically evaluated the histological differences between 

congenital and acquired naevi9-17 and a number of additional histological features thought 

to be more or less characteristic of congenital naevi have emerged from these (Table II).

Mark and colleagues compared the histological features of 60 congenital and 60 acquired 

naevi and identified three features that in their material were characteristic (Table II).12 

Pack and Davis35 made very similar observations, but in contrast, Lanier stressed that the 

histological patterns of GCMN were similar to those of acquired naevi.32 Hendrickson and 

Ross14 and Reed et al.9 stressed the similarity of acquired to congenital naevi, but added 

that some CMN contain areas of proliferation of immature neural-supportive elements. 

Walton studied biopsies taken within 72 hours after birth of 11 small CMN (Table II).1 The 

implication of Walton’s study is, that the spread of congenital naevi into deeper layers 

of the skin and the subcutis occurs largely after birth, so that superficial removal of the 

naevus immediately after birth might prevent this spread to deeper tissues.1

Zitelli studied six patients with a GCMN and six with a small CMN and classified CMN 

histologically in two groups (Table II).10 Interestingly, this study included seven patients 

under three months of age, where serial biopsies were taken over a subsequent period of 

Figure 2. At the base of the same lesion, naevus cells are seen to extend between fat cells of the subcutis, 
(the fat vacuoles of the subcutaneous lipocytes appear as large rounded empty spaces). This feature of 
extent of a naevus of this type into the subcutis is thought to be almost pathognomonic of a congenital 
rather than an acquired naevus. 
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15 months. The notion of a very early superficial phase of CMN received further support 

from Silvers and Helwig (Table II).16 However, in contrast to these studies, Ruiz-Maldonado 

reported histological patterns of one or more biopsies taken from 62 of the 80 patients 

with GCMN (Table II).39 Most of these lesions were predominantly intradermal, also in 

the neonatal period, thus casting doubt on the hypothesis based on earlier studies, that 

naevus cells migrate into the dermis during infancy. The variability of the histology of CMN 

was also evident from a study by Stenn and co-workers (Table II).15 Again, no significant 

correlation was found between the histological appearances and the age of the patient. 

Similarly, there was no relation to sex, anatomic location, or size of the naevus. Barnhill 

and colleagues concluded that the depth and pattern of naevus cells are directly related 

to size of CMN in infants (Table II).17

When malignant melanoma (MM) arises in CMN, the histological type of the MM relates 

to the size and extent of the skin involvement of the CMN. Reed and co-workers reported 

that a MM arising within a CMN usually originated at the epidermal-dermal junction.9 

Illig and co-workers (1985) concluded in their report that all 47 melanomas contiguous 

with pre-existing CMN limited to the upper two-thirds of the skin were of epidermal 

Table II. Overview of histological features of congenital naevi (CMN) and acquired naevi (AN).

Author Year Patients (n) Histological features of CMN

Mark et al.54 1973 60 AN, 
60 CMN

naevus cells in lower 2/3 dermis, indian files, within glands, 
bloodvessels or nerves

Lanier et al.19 1976 82 CMN patterns of CMN and AN are similar

Hendrickson 
and Ross59

1981 6 CMN CMN and AN are similar, but CMN can contain areas of immature 
neural supportive elements

Reed et al.60 1965 55 CMN CMN and AN are similar, but CMN can contain areas of immature 
neural supportive elements

Walton et al.1 1976 11 CMN 9 small CMN were superficial, 2  small CMN had diffuse 
penetration into deep reticular dermis

Zitelli et al.9 1984 12 CMN giant : diffuse pattern of distribution into dermis and often deeper. 
Small: junctional papillary dermal involvement

Silvers and 

Helwig16

1995 7 CMN all showed melanocytic hyperplasia with the epidermis and within 
pilosebaceous and eccrine sweats units.

Ruiz-Maldonado 
et al.39

1992 62 CMN 51 CMN were predominantly intradermal and 10 CMN were 
predominantly compound. Nevus cells did not migrate into the 
dermis during infancy.

Stenn et al.61 1983 38 CMN only upper dermis, or diffuse infiltratrion upper and deeper dermis, 
or below reticular dermis

Barnhill17 1995 87 CMN 89% lower half of the reticular dermis, 51% in the subcutaneous 
tissue

Nickoloff et al.58 1986 29 CMN 6 CMN showed involvement in lower reticular dermal collagen, all 
29 naevus cells in adventitia of hair follicles or eccrine ducts in the 
midreticular dermis or deeper

C H A P T E R   2
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origin and mainly superficial spreading type.53 In GCMN, however, melanomas may arise 

from the deep dermal portion of the naevus.53 These latter, deeply located malignant 

tumours, which mostly arise in childhood and early adolescence, may exhibit features of 

(nonmelanocytic) sarcoma types, such as malignant schwannoma69, rabdomyosarcoma70, 

and liposarcoma.14

Malignant transformation of a congenital naevus

a. Giant congenital naevus 

Table III lists reported data on melanoma arising in GCMN. Thirty five such articles were 

identified, and no less than seven different definitions of GCMN were used. In fourteen, the 

classification proposed by Kopf (GCMN equal to or exceeding 20 cm in largest diameter) 

was employed. 2,9,20,21,24,26,27,29,33,34,38,39,41,42,46 From these, DeDavid et al.,24 Gari et 

al.,27 and Marghoob et al.33,34 and Bittencourt et al.21 reported prospective studies of 

respectively 117, 54, 92 and 160 patients from the New York University Registry (NYUR) 

of large congenital naevi (Table III). These prospective studies were initiated by Kopf in 

1979, when he established a ‘Congenital Nevocytic Nevus Registry’, in which patients 

were entered regardless of age. Ruiz-Maldonado, describing clinical and histopathologic 

data on GCMN in his prospective study, also used the classification originally proposed by 

Kopf.39 He reported on 80 pediatric patients with a mean age at time of consultation of 

20 months (range: 2 days - 16 years), from the National Institute of Pediatrics in Mexico 

City (Table III). In their prospective study on GCMN, Egan et al.26 used the definition of 

Kopf in adolescents and adults, but in infants and children GCMN were defined as CMN 

comprising more than five percent of the body surface area (Table III).

A further five articles used the classification proposed by Kaplan in 1974.5,6,30,40,48 The 

patients were not selected for age. Three of these five articles concerned single case-

reports, of which Russell et al.40 collected another 52 cases of melanoma associated 

with a GCMN from the literature.6,40,48 Kaplan reviewed the literature of malignant 

transformation of GCMN and calculated an average incidence of 11%, with 60% of the 

malignant transformations occurring during the first decade of life.30

We found six studies in which GCMN were defined as a percentage of body area, but 

using different cut off points.18.19,26,32,46  From these Pers18, Lorentzen19 and Quaba37 

reported retrospective studies. Swerdlow concluded in his follow-up study that the 

group of naevi covering at least five percent of the body (33 patients) had a significantly 

increased risk of melanoma when compared to than the group with smaller CMN.46 

Eighty percent of his patients who developed a melanoma were under three years of age. 

Egan, who used the same size criterion as Swerdlow, described in a prospective study in 

which two out of six patients with a GCMN developed a melanoma.26 Pack and Davis35 
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and Reed et al.9 collected published cases of malignancy in GCMN, in which GCMN 

were defined differently. Pack and Reed found that almost half the reported cases of 

melanoma associated with GCMN not selected for age occurred before the age of five 

years. In prepubertal metastatic melanoma associated with GCMN, Trozak found that 

most cases occurred at or before the age of three years.51  

b. Medium and small congenital naevus 

Several case-reports of small CMN (<1.5cm) associated with melanoma have been 

published.61,62 In 1982 Rhodes and Melski reported on 134 patients (age range: 16-75 

years) with small CMN, defined according to Kaplan.55 Twenty of these patients had 

developed a melanoma within the small CMN. Reviewing the world literature available at 

that time, concerning 1161 patients with small CMN, 249 of these patients developed a 

cutaneous melanoma.55 The age of these patients varied from two to 113 months. On the 

basis of these figures, Rhodes advocated prophylactical removal of all small CMN.7,55

Sahin and colleagues followed 227 patients with medium-sized CMN seen from 1955 to 

1996.56 Indeed in this study, not a single melanoma occurred during the average follow-

up of 6.6 years, to an average age of the patients of 25.5 years. 

c. primary melanoma

In 1985 Illig and co-workers concluded that at least 2.8% of the 570 consecutive melanoma 

cases studied by them had arisen from a CMN, most of which were less than 10 cm and 

single, none of the melanomas arose before puberty.53

Harley et al. described 124 melanomas in 1996.64 In their group, 29 melanomas arose in 

association with preexisting naevi, of which 55% (16) were acquired and 28% (8) were 

considered small congenital naevi.  Betti and colleagues studied 190 patients with primary 

melanomas.62 Forty of the 190 cases of melanoma were associated with preexisting naevi; 

of these 40, 15 had congenital features with small CMN (< 1.5 cm). In both studies of 

Harley and Betti, men were more affected than women, and they concluded that a high 

percentage of small CMN were found to be associated with melanomas. 62,64

Schmid-Wendtner and colleagues analysed data of 6931 patients with cutaneous melanoma 

at the department of dermatology in Munich between 1977 and 1998.65 They identified 

36 patients in whom cutaneous melanoma developed during childhood or adolescence (< 

18 years). In nine of the 36 patients the melanoma was associated with a CMN.

Interestingly, Sphall et al. calculated in a national population-based cancer registry, a 

cumulative risk of malignant transformation of CMN in blacks.71 To the age of 75 years this 

risk was 1/164, and the risk for the age younger than 15 was less than 1:10.000. Massi et 

al. evaluated 131 patients with invasive melanoma (< 4mm in thickness and with a Clark 

level < V).59  Histological evidence of an associated melanocytic naevus was found in 27 out 
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of 131 melanoma cases (21%). Fourteen (52%) cases showed acquired features, whereas 

12 (45%) cases had features of small CMN described by Mark and colleagues.12,59

Treatment of congenital naevi in order to prevent malignant melanoma

A key argument for the surgical removal of CMN is their malignant potential.2-6,18,72 

Various treatment modalities have been advocated, reflecting the divergent personal 

experiences and preferences of the various authors.2-6,9,18,21,26,27,28,29,30,32,33,37,39,46,56,73 

These will be briefly reviewed here. An overview of aspects of cosmesis as an argument 

for removal of CMN, and the cosmetic results of various procedures currently in use, is 

outside the scope of this review.

Arons and Hurwitz favored a complete one-stage excision of the CMN, including 

satellite lesions, regardless of lesion size or patient age.5 Arons5, Gari27, Pilney73, Ruiz-

Maldonado39, and Quaba37 all stressed the need for early excision of GCMN, whenever 

such surgery is feasible and practical. Lanier et al. stated that for complete elimination of 

melanoma risk, the entire naevus must be excised, down to the fascia, because in CMN, 

naevus cells commonly extend into the subcutis and fascia.32 In addition, these authors 

advised that the removal of GCMN should be done in the preschool years, in order to 

minimise the risk of melanoma. 

In contrast, Kaplan concluded that those congenital naevi that on biopsy proved to be 

purely intradermal, could be followed by watchful waiting, because in his experience, 

such intradermal naevi did not evolve into melanoma.30 However, according to the same 

author, naevi with a histologically proven junctional component or with neuronevus 

elements should be removed in early life, because of a definite premalignant potential.30 

Pers summarised his indications for excisional surgery as follows: those lesions on the face 

and acral portions of the limbs, verrucous lesions, and excessively hairy nevi in women.18

Marghoob remarked that even total surgical removal of GCMN does not prevent the 

development of all melanoma, because melanoma can develop in extracutaneous 

sites.33,34

Dermabrasion produces favourable cosmetic results in newborns, but Zitelli advised against 

dermabrasion as a treatment for CMN, since most of the naevus cells are not removed 

by this procedure, so that it does not prevent melanoma.10 Hori went even further and 

suggested that dermabrasion of GCMN may even provoke malignant transformation, 

although there is no direct evidence to support this contention and transformation 

induced by mechanical trauma is biologically implausible.29

Rhodes et al. advised prophylactic excision of small CMN as well54,55 and recommended 

that the excision be performed before the age of 12, after which age the risk of 

melanoma increases.7,55  Betti agreed that small CMN can transform to melanoma, but 
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considered prophylactic removal of all small CMN not feasible, because of their large 

number and frequency.62 However, she advised to remove small CMN as soon as changes 

are observed on clinical or epiluminescence microscopical evaluation. Goldberg stated 

that although laser ablation of small CMN may achieve satisfactory cosmetic results, 

persistence of deeper melanocytes limits the usefulness of this treatment.74 Kopf et al. 

took the position that, because melanoma is so rare in CMN less than 20 cm in diameter, 

continued observation is sufficient.2,58 Similarly, Sahin and colleagues did not consider 

prophylactic excision mandatory for all CMN, because in their study, medium-sized CMN 

did not have an increased risk of melanoma.56

Table III. An overview in literature on melanoma and giant congenital naevi. 

Author Year D GCMN 
(n)

MM 
(n)

risk for 
MM 

average 
age 

(years)

Average 
follow-up 

C Comments

Kopf et al.2 1979 2 443 54 12% unknown unknown a* review

Arons et al.5 1983 1 46 0 0% unknown g retrospective

Hendrickson 14 1981 none 6 6 6.1 8 years a morphologic

Lorentzen 19 1977 7 151 3 4.6% 8.2 unknown g retrospective

Baader et al.20 1992 2 1 1 birth 10 years p case-report

Bittencourt 21 2000 2 160 3 2.3% 1.2 5.5 years a* prospective 

Bouffard et al.22 1994 none 1 1 62 1 year g case-report

Conway et al.23 1939 3 40 4 10% unknown unknown g retrospective

DeDavid et al.24 1997 2 289 (161 
from 

literature)

34 12% 13.8 unknown a* prospective, 
review

Dellon et al.25 1976 none 1 1 32 8 months o case-report

Egan et al.26 1998 2 and 
4

46 2 4.3% 8.4 7.3 years o, 
a

prospective 

Gari et al.27 1988 2 54 1 2% 8.8 53 months a* prospective 

Greeley et al.28 1965 5 56 6 11% 15.1 12 years a retrospective

Hori et al.29 1989 2 154 7 4.5% unknown unknown a retrospective

Kaplan et al.30 1974 1 360 49 (42 
from lit)

10.8% 19.4 5 years a retrospective

Koloske et al.31 1975 3 1 1 0.6 2.5 years g case-report

Lanier et al.32 1976 6 82 5 6% 20 31.2 
months

retrospective

Marghoob 33,34 1995 2 92 3 3% 0.5 5.4 years a* prospective 

Pack and Davis 35 1961 none 57 10 (6 
from lit)

17% 24 unknown g review

Padilla et al.36 1988 3 1 1 2 1 year a case-report

Pers et al.18 1963 7 110 2 2% 21 6 years g retrospective
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DISCUSSION

Since 12 different definitions of GCMN have been used, communication on this subject has 

been and continues to be still confusing. We identified 35 articles in the world literature 

concerning the malignant transformation of GCMN in which seven various definitions 

were used to describe a GCMN (Table III). Incidence rates (1-31%) from patients registered 

in different referral centres of retro- and prospective studies were compared freely with 

each other. Discussion remains if all CMN should be prophylactically excised.

Classification according to size

Initial reports of GCMN were descriptive: in 1832, a giant naevus was first mentioned 

in Alibert’s Monograph of Dermatology, where it was described as a ‘waist coat and 

drawers type naevus’.66  We feel that terms as ‘bathing-trunk‘ or ‘garment’ naevus and 

Tierfell (animal coat) naevus should be avoided, since they are imprecise and may be 

offensive to patients and their relatives. As is illustrated in Table I, a wide variety of 

Table III.

Author Year D GCMN 
(n)

MM 
(n)

risk for 
MM 

average 
age 

(years)

Average 
follow-up 

C Comments

Quaba et al.37 1986 7 39 2 8.5% 12.5 8.64 years g retrospective

Reed et al.9 1965 2 55 17 31% unknown o review

Richardson et al.38 2002 2 1 1 birth 2 years g review

Rhodes et al.6 1981 1 152 (151 
from lit)

4 (3 from 
lit)

6.3% 
relative

21 23 years p case-report

Ruiz-Maldonado39 1992 2 80 4 5% 4.4 4.7 years p prospective 

Russell and Reyes40 1959 1 53 (52 from 
lit)

7 (6 from 
lit)

13% 18 2 years a review

Schndeiderman 41 1987 2 1 1 birth g case-report

Sigler et al.42 1997 2 1 1 birth g case-report

Shaw et al.43 1962 3 1 1 8 11 years g case-report

Stromberg et al.44 1979 3 1 1 birth a case-report

Sweet et al.45 1941 3 1 1 birth 1 year g case-report

Swerdlow 46 1995 4 26 2 7.7% 21 unknown g follow-up

Williams 47 1964 3 1 1 5 1 g case-report

Workman et al.48 1992 1 1 1 birth 5 years a case-report

Legends table III. D. Definition  C. Reference centre;1. cannot be completely excised with primary suture 
closure in a single operation; 2. largest diameter > 20 cm; 3. bathing trunk naevus; 4. > 5% total body 
surface; 5. > 930 cm2 6. 30% total body surface; 7. 1% in the face/neck, 2% elsewhere on the body; 
a. Academic centre; g. General hospital; a*. NYU-LCMN registry: The oncology section of the skin and 
cancer unit at the New York University ; o. Oncology centre ; p. Pediatric centre
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criteria for size subgrouping of congenital naevi have been put forward in the literature. 

The practical classification according to Kaplan30 is not sufficiently straightforward to 

distinguish between GCMN and smaller CMN. Their classification can vary between 

surgeons, depending on their experience with different treatment modalities. 

The classification initially put forward by Kopf, which defines a GCMN as a CMN of at least 

20 cm in greatest diameter2 does not take into account the size of the patient.2 Thus, as 

congenital naevi tend to enlarge with the general expansion of the skin,70 a naevus can 

change in category as the infant grows. The disadvantage of the relative area index (RAI) 

posed by Enhamre67 has been pointed out later by Enhamre and Rhodes:  a CMN will 

grow in relation to the affected part of the body,75 and different parts of the body grow 

at different rates.67,75  The percentage of body surface area of the naevus is therefore 

not entirely constant.18,19 The surface area of the head expands less and the thighs and 

legs expand more than the average BSA expansion.  However, as a rough guideline with 

respect to size estimates, it can be said that the surface of the hand (only the palm of the 

hand) of the patient equals one percent of his/her total body surface area.

Histological distinction of congenital and acquired naevi

On basis of histology it is hard to predict whether a naevus is a congenital or an acquired 

lesion.74,75  The best parameters distinguishing a congenital naevus from an acquired 

naevus is its presence at birth and its larger size. The recent study of Massi and colleagues 

is only one of several to illustrate that the histological distinction between congenital and 

acquired naevi is less than perfect.59

Rhodes pointed out that ”a classification of histologic patterns is useful only if it is 

relatively easy to use, accurate, and reproducible”.11 He pointed out that “it is impossible 

to compare the histologic studies of Nickoloff13, Stenn15, Rhodes54,55 and Mark12 because 

the classifications used to describe histologic patterns of CMN are different”.11 Mark et al. 

have stated that “garment naevi need not differ in any way histologically from other small 

CMN” and that smaller CMN may be as susceptible to the same malignant transformation 

as garment naevi.12

There is room for doubt, whether the histological appearances of a naevus remnant in 

contiguity with melanoma allows an adequate distinction between acquired and small 

congenital naevi. The reported data on melanoma with contiguous small congenital 

naevus appear to be discrepant with prospective, follow-up data. We agree with those 

who have stated that the similarities of acquired naevi and small congenital naevi are 

far more striking than the differences and hypothesize that possibly, a naevus remnant 

may undergo some influence of a nearby melanoma and thus may perhaps come to be 

misinterpreted as congenital rather than acquired. Whether this is true or not will require 
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further study, but there can be no doubt that the decision whether a naevus remnant 

next to melanoma is congenital or not is even more difficult than when the entire naevus, 

lying in normal skin, is available for study. Of course, the identification of malignancy, 

or its exclusion, is of far greater importance than the question whether the naevus is 

congenital or acquired.

Melanoma risk

The absence of unequivocal histological indicators of the congenital nature of a 

naevus makes it difficult to provide reliable data regarding the chance of malignant 

transformation of a small congenital as opposed to an acquired naevus. The relative risk 

for the development of a melanoma within GCMN as reported in the literature varies 

from one to 31%, using seven different definitions.2,5,18-52 Incidence rates have been 

based on patients visiting general hospitals, academic referral centres, oncology centres, 

pediatric centres and public health centres and on top of this, different classifications for 

GCMN have been used and different age groups of patients. Therefore it is impossible to 

draw real conclusions on the magnitude of risk on malignant transformation of GCMN. 

We first analysed the reported risk for developing a malignant melanoma in relation 

to the classifications used in literature to describe a GCMN. We calculated an average 

risk of 8.5% in the nine studies using the definition of Kopf, regardless the character 

of the study.2,9,21,24,26,27,29,33,39 This risk is 7.5% in articles using the clinical definition 

proposed by Kaplan5,6,30,40, and only 5.3% in articles using the total body surface area to 

define a GCMN.18,19,37 If we just summarise the reported risks in literature, regardless the 

classification used, we calculated an overall average risk of 8.2%.2,5,6,9,18,19,21,23,24,26-30,32

-35,37,39,40,46 Again these rates were calculated regardless the character of the study and 

kind of referral centres, which are in no doubt of importance with regard to the real risk 

of the malignant potential of GCMN.

Therefore we secondly analysed the different reported risk in relation to referral centres 

and character of the study. In literature the average risk of malignant transformation 

of a GCMN in retro-and prospective studies of academic referral centres have varied 

from 2.3% to 11%.2,14,21,24,26-30,33,34,36,40 Prospective studies of academic referral centres 

showed significantly lower average rates of two to five percent, in which the average 

follow-up period varied from 4.5 to 7.3 years.21,24,27,33,34 Important mentioning is that 

all these prospective studies used the definition proposed by Kopf. Recently Bittencourt 

et al.21 calculated an incidence rate of 2.3% in 160 patients with GCMN not selected for 

age registered in the New York Registry, with an average follow-up period of 5.5 years. 

Obviously a much longer follow-up period is required to provide an accurate estimate life 

time melanoma risk. 
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Reported incidence rates of malignant transformation in retrospective studies from 

general hospitals have been approximately 10%.5,18,19,22,23,31,37,3841-43,45-47 Several points 

should however be borne in mind: most studies of general hospitals concerned single 

case-reports, thus resulting in an inappropriately high number of melanoma associated 

with GCMN. Similarly, selection bias and small patient numbers in retrospective studies 

may well have exaggerated the estimates of risk of malignant transformation. From our 

own analyses it is clear that prospective studies of academic or general centres yielded 

lower rates of malignant risk than retrospective studies in these centres. Referral bias 

may additionally have resulted in overestimations of risk. Indeed, the highest incidence 

rate (31%) were calculated by Reed et al. from a retrospective review of histopathologic 

materials in an oncology reference centre.9 

Thirdly we analysed the reported risks in relation to the patient’s age. In general, patients 

were selected regardless of age, and patients entered the study on time of consultation. 

Only Ruiz-Maldonado selected pediatric patients younger than 16 years of age.39 The 

average age on which patients developed a MM in literature, regardless the classification 

used, their referral centre and character of the study was 11.1 years. In their review 

of world literature, Kaplan and colleagues showed that the highest risk of malignant 

transformation is before the age of ten.30 Lawrence concluded in his review article that 

the risk for malignant transformation in a GCMN decreases with age.72 Apart from the 

patient’s age, Swerdlow’s cohort-study supported the idea that the risk of melanoma 

increases with the size of the nevus.46 Pack and Reed found that almost half the cases 

of melanoma associated with GCMN not selected for age occurred before the age of 

five years.9,35 In prepubertal metastatic melanoma associated with GCMN, Trozak found 

that most cases occurred at or before the age of three years.51 Because of this, Rhodes 

commented in his article that an early registration of patients with GCMN ensures a 

realistic estimate risk, while late registration may underestimate the risk.6 Trozak also 

found in his study that melanomas usually arise deeply in the naevus, which may cause a 

delay in its identification.51

Finally we looked at melanoma developing in small naevi.53-65 According to Rhodes, the 

estimated cumulative risks of melanoma for persons to the age of 60 with small CMN, 

are 4.9% by historical assessment and 2.6% if histologically confirmed.55

Otley criticised the study of Sahin,56,60 who had concluded that there is no clinically 

significant increased risk of melanoma in medium-sized CMN.56 Otley pointed out that 

a study many times larger in magnitude of numbers or follow-up duration would be 

required, and that risk might be underestimated since the most atypical naevi had been 

selected and removed.60 
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Prophylactic treatment of CMN or not?

Pers reported that 54% of the GCMN patients from his series suffered from significant 

psychological or emotional distress caused by the naevus.18 The appearance of a GCMN 

and the psychological implications are important indications for surgical treatment.7 

Besides their psychological implications, it has been strongly advocated that GCMN 

should be removed because of their malignant potential.5-7,27,37,39

Although several surgical techniques available for treating a GCMN and their malignant 

potential have been reported by various authors, none of these has gained universal 

acceptance.5-7,27,37,39 A key question is, whether all CMN should be excised, as Rhodes 

advised, or only GCMN, as is the preference of Kopf.2,54,55 Kaplan advises to use preoperative 

histological assessment by multiple biopsies as a guide to clinical management, but this 

approach requires confirmation.30 Betti found prophylactic removal of all small CMN not 

feasible, because of their large number and frequency.62 However, she advised to remove 

small CMN as soon as changes are observed on clinical or epiluminescence microscopical 

evaluation. We think that further investigation is necessary before we can safely advise 

to this wait and see policy and only remove the unequal pigmented and prominent small 

naevi. In addition, some authors advise MRI scanning of the central nervous system when 

the GCMN is located on the neck, scalp or medial back, since a GCMN at these sites may 

be part of neurocutaneous melanosis (NCM), which may be asymptomatic at the time of 

the diagnosis of the naevus.77 NCM can present with symptoms of increased intracranial 

pressure, hydrochephalus and seizures, and carries a poor prognosis.77-79 In view of the 

poor prognosis of the associated central nervous system disorder, such patients should 

not be burdened with major operations on their cutaneous naevus.

CONCLUSION

So far, no classification of CMN has gained universal acceptance. To compare study 

results from different centres, it is essential that CMN are subclassified according to and 

generally accepted criteria. We feel that the use of the percentage of body surface area 

covered by the naevus is probably the best measure of the size of a congenital naevus, 

with further subdivision relating to affected body site. Subdivision according to sizes 

that does not take into account the patient’s body size, does no justice to the major 

differences in body size especially in the pediatric patient group. Thus, we support the 

recommendations of Lorentzen and colleagues,15 that facial naevi covering at least one 

percent of body surface area, and naevi located elsewhere covering at least two percent 

of the body surface area are the ones to be classified as GCMN. 
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The histological features of congenital naevi are essentially similar to those of the much 

more common acquired naevi, which arise later in life; the main differences are their 

often larger size and greater cellularity, with extension of the naevus cells into the 

deep dermis and underlying tissues, especially in the larger examples. Still a congenital 

naevus is apparent at birth or becomes so within several weeks thereafter. Of course, 

the identification of malignancy, or  its exclusion, is of far greater importance than the 

question whether the naevus is congenital or acquired. 

The controversy concerning the best clinical management, especially of GCMN, and 

uncertainty regarding on the magnitude of the risk of malignant transformation continue 

to confuse physicians, patients and parents. Nonetheless, therapy choices have to be 

made. Physicians should first consider whether there is a need for treatment. Risk of 

malignant transformation and effects of the presence of the naevus on the patient’s 

well-being and psychological development are the main issues in this respect. The 

psychological implications of the CMN will obviously depend not only on the size but 

also on the location of the naevus. We feel that patients and their responsible family 

members should be informed as well as is possible, given the uncertainties outlined above, 

about the risk of malignant transformation. We ourselves advise surgical treatment of all 

CMN regardless their size, whenever this is feasible. When a GCMN is located at the 

head or spine, we advocate magnetic resonance imaging to determine the presence 

of neurocutaneous melanosis (NCM). In the presence of symptomatic NCM, extensive 

efforts to remove a GCMN are probably not warranted because of its poor prognosis. 

The choice of treatment depends on a variety of factors, including the experience and 

preferences of the physician based on the clinical aspects of the CMN, but also the 

wishes of the patient, and should be individualised accordingly. The establishment of a 

trusting and open physician-patient relationship is of central importance in this respect.

Further systematic prospective studies regarding outcome of surgery on the cosmetic 

appearance and on the diminution of risk of malignant transformation remain necessary, 

in order to further fine-tune the choice of therapy. Real conclusions concerning the 

estimated risk of malignant transformation, are only possible by life time control on 

treated and untreated patients with GCMN and registration of malignant melanoma 

in both groups. For obvious reasons, such an ideal long term randomised study seems 

unfeasible, since the cosmetic results in order to completely excise the GCMN are of 

utmost importance. 
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Abstract

Introduction. Since the risk of malignant transformation is the most important reason 

to remove congenital melanocytic naevi (CMN), and data vary in literature, we aimed to 

determine the incidence of malignant transformation in CMN in the Netherlands. 

Materials & Methods. The Dutch nation-wide pathology database PALGA, provided 

anonymised pathology descriptions of all patients registered with a CMN (giant versus 

non-giant) and of patients with a MM within a CMN, diagnosed between January 1st 

1989 and December 31st 2000. A comparison was made between cancer incidence in our 

cohort of patients and the general population by applying the person-year distribution 

in the cohort to sex-, age- and calendar period-specific reference data obtained from the 

Netherlands Cancer Registry (NCR). Our cohort consisted of 3929 patients.

Results. After a median follow-up time of 4.7 years, a total of 15 cases of MM were 

observed in 19253 person-years, against 1.23 expected. The incidence rate of MM was 

greater than expected on the basis of population rates, overall standardised incidence rate 

(SIR) of 12.2 (95% CI 9.6-15.3). Compared to the general population rates, we observed 

an increased risk for MM, both in males (SIR= 6.4; 95%CI 4.1-9.6) and females (SIR=14.1; 

95%CI 10.5-18.7). This is comparable with the higher propensity of women to develop a 

MM. Patients with a giant naevus had a 51.6 higher risk to develop a MM compared to 

the general population rates. 

Conclusion. Our study shows that CMN has a significantly higher risk of developing 

a MM compared with the age-, sex-, calendar-period specific reference data from the 

Netherlands Cancer registry. 
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Introduction

By definition, a congenital melanocytic naevus (CMN) is a benign proliferation of 

cutaneous melanocytes, which is present at birth or becomes apparent within the first 

postnatal weeks. CMN occur in approximately one percent of newborns.1 As a group, 

CMN vary in size, macroscopic appearance and histology, so there is a need to subdivide 

these lesions into clinically significant subgroups. Subclassification of CMN, generally 

based on size, has long been a matter of debate and concensus has not been reached. 

An often-used subdivision was proposed by Kopf 2 : a small CMN is less than 1.5 cm in 

largest diameter, a medium sized CMN is between 1.5 and 19.9 cm in largest diameter, 

and a large or giant CMN (GCMN) is 20 cm or more in largest diameter, all irrespective 

of patient age or size. Or, more recent addition of Bittencourt et al3, GCMN expected to 

reach a size of at least 20 cm in adulthood. GCMN are much rarer than the smaller CMN, 

and affect approximately one in 50.000 newborns.1,4  Another term for GCMN is “Tierfell 

naevus” or “bathing-trunk naevus”; these terms should be avoided because they may 

offend patients and there relatives.

Histologically, CMN are distinguished from the far more common acquired nevi mainly 

by their larger size, and by spread of the naevus cells to deep layers of the skin and even 

subcutaneous tissues, as well as by their more varied architecture and morphology. 5,6,7

With regard to the management of CMN, one of the most important issues is the risk 

of malignant transformation, which usually results in malignant melanoma (MM)8,9,10,11 

but occasionally manifests itself as a non-melanomatous malignant tumors of various 

histological types.12,13,14 There is no doubt that MM can arise in GCMN, but reported 

estimates of the magnitude of this risk have varied substantially, from 0 percent to 42%.15 

The risk of MM arising in small CMN is smaller, and has been estimated at 0.8% to 2.6%,16,17 

although one retrospective study suggested a somewhat higher value of 4.9%.18 

In addition to this malignant potential of GCMN, the cosmetic deformity and resultant 

psychological problems resulting from GCMN may be severe, especially at the vulnerable 

ages of childhood and adolescence.19,20,21 

We conducted a retrospective study based on a nation-wide pathology database, in order 

to estimate the number and assess clinical details of cases of malignant transformation 

occurring in CMN in the Dutch population from January 1st 1989 until December 31st 

2000. The cases were detected with a query in the comprehensive automated pathology 

archive (PALGA) with which almost all Dutch pathology laboratories are linked, and which 

stores the pathology reports of all participating laboratories. Moreover we analysed 

whether the site of the CMN, and the age or sex of the patients influence the risk of 

MM. Unfortunately these reports did not mention the exact size of the lesion. Finally, 
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we searched for patients who developed a sarcoma within a CMN, using the same 

database.

Materials and Methods 

Study population 

A population-based retrospective study was carried out, examining all histologically 

proven CMN and Tierfell naevus or giant congenital naevus (GCMN) between January 

1st 1989 and December 31st 2000 through PALGA (Pathologisch Anatomisch Landelijk 

Geautomatiseerd Archief). Their congenital nature was always mentioned at the 

application form and CMN were further specified as GCMN by physicians or pathologists 

whenever the CMN was larger than 20 cm in largest diameter or exceeded one percent 

in the face or neck and more than two percent elsewhere on the body. The PALGA 

computerised archive collects and stores virtually all pathology reports issued in the 

Netherlands. From PALGA, we obtained information on patient gender, date of surgery, 

patient age at surgery, site of the CMN or GCMN and anonymised pathology reports of 

CMN or GCMN and malignant melanoma (MM) or sarcoma in CMN. In accordance with 

privacy regulations, the patients’ names were not disclosed. We selected the patients in 

whom a MM was diagnosed between January 1st 1989 and December 31st 2000, and 

who had a history of a CMN. From those patients, PALGA unclosed the identity of the 

submitting laboratories, as well as the case numbers, in order to allow revision and further 

investigation of such cases. Re-examination of the specimens that were received, was 

conducted. For each case, the site of the tumour, type of tumor, Breslow’s measurement 

of tumor thickness and Clark level of invasion was entered into the analyses.

Statistical analysis

A comparison was made between MM incidence in our cohort of patients with CMN and 

MM incidence in the general population. We determined the Standardised Incidence Ratio 

(SIR), which is defined as the ratio of the observed (O) and the expected (E) number of 

MM in the study population. Expected numbers were calculated by applying the person-

year distribution in the cohort to sex-, age- and calendar period-specific reference data 

from the Netherlands Cancer Registry (NCR).22 The confidence limits of SIRs (standardised 

incidence rate) were obtained with the use of the Poisson distribution of O.23,24 
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Table 1. Characteristics of the congenital melanocytic naevi (CN)

Melanoma
N = 15

No melanoma
N = 3914

Characteristic # No. % No. % P-valuea

Sex

Male 2 13.3% 1529 39.1% 0.041

Female 13 86.7% 2385 60.9%

Location

Abdomen 0 0.0% 88 2.2% 0.199

Back 1 6.7% 457 11.7%

Face/neck 4 26.7% 536 13.7%

Hips 0 0.0% 295 7.5%

Lowextr 4 26.7% 892 22.8%

Scalp 0 0.0% 108 2.8%

Shoulder 2 13.3% 145 3.7%

Thorax 2 13.3% 142 3.6%

Upextr 2 13.3% 477 12.2%

Urogen 0 0.0% 9 0.2%

Multiple locations 0 0.0% 257 6.6%

Unknown 0 0.0% 508 13.0%

Giant congenital naevi

No 11 73.3% 3598 91.9% 0.009

Yes 4 26.7% 316 8.1%

Lenght of follow-up (yrs)

0-1 7 46.7% 846 21.6% 0.113

2-3 1 6.7% 396 10.1%

4-5 2 13.3% 865 22.1%

6-7 4 26.7% 644 16.5%

8-9 0 0.0% 619 15.8%

10+ 1 6.7% 544 13.9%

Age at study entry (yrs)

0-4 yr 2 13.3% 335 8.6% 0.381

5-9 yr 2 13.3% 1241 31.7%

10-19 yr 5 33.3% 830 21.2%

20-29 yr 3 20.0% 588 15.0%

30-39 yr 3 20.0% 522 13.3%

40+ yr 0 0.0% 398 10.2%

Median Range Median Range P-valueb

Age at study entry (yrs) 25 0-57 19 0-84 0.128

Lenght of follow-up (yrs) 1.9 0.1-10.7 4.7 0.1-17.7 0.018
a.chi-square
b.Mann-Withney U test
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Definition of the analytic cohort

The date of entry into the cohort was defined as the date of first incision or excision. Each 

patient contributed person-years at risk from the date of entry until the earliest of the 

following events: date of end of NCR follow-up (December 31st 2000), date of malignant 

melanoma diagnosis, or date of death, whichever came first. Initially 4840 CMN were 

selected through PALGA. All cases who were located twice in the original database 

(n=861) were only included once. Furthermore, 50 patients with MM diagnosed at first 

excision taken were excluded since they contributed zero person time. Thus, the total 

cohort for this analysis consisted of 3929 patients.

Results

Demographic characteristics of the analytic cohort are presented in Table 1. A total of 3929 

patients were registered with PALGA, of which 320 occurred to be a GCMN. Of these, 

15 patients developed a MM. In the melanoma group, only 13.3% were male, whereas in 

the “non-melanoma group”, 39.1% was men. The distribution of the locations of the CMN 

showed no differences between the two groups. In the both groups, MM were mainly 

located ate the face/neck region and lower extremity. Statistically more GCMN occurred 

in the melanoma group (26.7%) compared to the “non-melanoma group” (8.1%). The 

median age at study entry was 25 years for the melanoma group and 19 years for the 

“non-melanoma group”. Furthermore, there was a difference in the median length of 

follow-up between the MM groups and the non-MM group (1.9 versus 4.7). 

Table 2. Characteristics of Melanoma

Melanoma used in the analysis
N = 15 

Melanoma excluded in the analysis 
N = 50 

Characteristic # No. % No. %

Age at diagnosis 

0-19 yrs 2 13.3% 3 6.0%

20-29 yrs 6 40.0% 11 22.0%

30-39 yrs 3 20.0% 13 26.0%

40-49 yrs 2 13.3% 13 26.0%

50+ yrs 2 13.3% 10 20.0%

Type 

Acrolentigineus 0 0.0% 2 4.0%

Melanoma in situ 1 6.7% 4 8.0%

Nodulair 0 0.0% 7 14.0%

SSM 5 33.3% 21 42.0%

C H A P T E R   3

42



Table 2. Cont.

Melanoma used in the analysis
N = 15 

Melanoma excluded in the analysis 
N = 50 

Characteristic # No. % No. %

SSM/nodulair 1 6.7% 1 2.0%

Unknown 8 53.3% 15 30.0%

Breslow 

0.0-0.9 mm 4 26.7% 9 18.0%

1.0-1.9 mm 4 26.7% 13 26.0%

2.0-3.0 mm 0 0.0% 7 14.0%

>4.0 mm 4 26.7% 7 14.0%

Unknown 3 20.0% 14 28.0%

Clark 

I 0 0.0% 6 12.0%

II 0 0.0% 6 12.0%

III 4 26.7% 12 24.0%

IV 4 26.7% 15 30.0%

V 2 13.3% 0 0.0%

Unknown 5 33.3% 11 22.0%

Location

Abdomen 0 0.0% 1 2,00%

Back 1 6.7% 15 30,00%

Face/neck 4 26.7% 4 8,00%

Hips 0 0.0% 2 4,00%

Lowextr 4 26.7% 8 16,00%

Scalp 0 0.0% 0 0.0%

Shoulder 2 13.3% 3 6,00%

Thorax 2 13.3% 4 8,00%

Upextr 2 13.3% 7 14,00%

Urogen 0 0.0% 0 0.0%

Multiple locations 0 0.0% 0 0.0%

Unknown 0 0.0% 6 12,00%

Giant Congenital Naevi

No 11 73,30% 42 84,00%

Yes 4 26,70% 8 16,00%

Table 2 shows the characteristics of the MM entered into the analysis (15) and MM 

excluded from the analysis (50). In the first group the MM were mainly located at the 

face/neck (4 patients, 26.7%) and lower extremity (4 patients, 26.7%), and most patients 

(40%) were detected at the age of 20-29 years. The latter group of MM, which were 
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excluded from the analysis, were mainly located at the back (30%), at the age of 30-49 

years (52%).

Table 3 further specifies the patient characteristics of the melanoma group. Whenever 

data were available, the type of melanoma, Breslow thickness and Clark level are 

mentioned. None of the patients developed a sarcoma or other non-melanomatous 

malignant tumour within the CMN. 

The incidence rates per 100.000 person-years for MM in the period 1989 to 2001 among 

male and female is respectively 13.0 and 17.2.22 In our cohort we found increased 

incidence rates for MM of 27.6 and 108.2 per 100.000 person-years for male and female 

respectively.

After a median follow-up time of 4.7 years, a total of 15 cases of cancer were observed in 

19253 person-years, against 1.23 expected (Table 4). Compared to the general population 

rates, we observed an increased risk for MM (SIR=12.2; 95%CI 9.6-15.3). The SIRs for sex 

separately were 6.4 among males and 14.1 among women. Of all the SIRs calculated, the 

GCMN group has the highest SIR (51.6; 95%CI 38.3-68.1). The face/neck, shoulder and 

thorax have a SIR of 26.5, 43.4 and 45.9 respectively.

Table 3. Characteristics of Melanoma (n = 15)

age at 
diagnosis

sex Length of 
follow-up

Type Giant 
Naevi

Breslow Clark Location

Patient 1 39 female 5,2 No 0,3 III upextr

Patient 2 54 female 1,3 No 0,71 upextr

Patient 3 18 male 9,8 SSM No 1 III lowextr

Patient 4 27 female 10,7 SSM/nodulair No 6 IV thorax

Patient 5 42 female 0 melanoma in situ No lowextr

Patient 6 25 male 1,2 SSM No 1,7 IV face/neck

Patient 7 22 female 0,3 No 0,76 III lowextr

Patient 8 22 female 5,1 SSM No 1 III shoulder

Patient 9 0 female 0,5 No face/neck

Patient 10 1 female 4,2 No 5 V back

Patient 11 30 female 1,9 No face/neck

Patient 12 57 female 4 Yes 14 V thorax

Patient 13 34 female 2,7 SSM Yes 3,64 IV lowextr

Patient 14 19 female 0,3 Yes 0,53 face/neck

Patient 15 22 female 1,1 SSM Yes 1,98 IV shoulder
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Discussion

Apart from their greater size, congenital naevi are generally considered to be distinguishable 

from common acquired nevi by their greater cellularity, the involvement of deep dermal 

layers and often even subcutaneous tissues, and by their more varied cellular features and 

architecture.7 Despite early claims to the contrary, the histological distinction between 

acquired naevi and CMN is, however, far from perfect. Both congenital and acquired naevi 

consist of melanocytes which proliferate, initially at the dermoepidermal junction, where 

the cells accumulate locally, or spread to the superficial dermis (resulting in a so-called 

compound naevus); to a small degree, naevus cells also proliferate in the immediately 

Table 4. Standardized Incidence Ratio (SIR) for melanoma in patients with a  congenital melanocytic naevi 
(CN) by sex, location of CN, Giant naevi and follow-up

Person years 
at risk

Melanoma

Obs Exp SIR 95% CI

Total 19253 15 1.23 12.2 9.6- 15.3

Sex

Male 7237 2 0.31 6.4 4.1- 9.6

Female 12016 13 0.92 14.1 10.5- 18.7

Location

Abdomen 390 0 0.02

Back 2014 1 0.12 8.4 5.3- 12.6

Face/neck 2435 4 0.15 26.5 16.8- 39.7

Hips 1490 0 0.09

Lowextr 4389 4 0.28 14.3 9.1- 21.5

Scalp 512 0 0.02

Shoulder 635 2 0.05 43.4 27.5- 65.1

Thorax 626 2 0.04 45.9 29.1- 68.8

Upextr 2080 2 0.13 15.4 9.7- 23.0

Urogen 47 0 0.00

Multiple locations 1336 0 0.10

Unknown 3300 0 0.22

Giant Congenital Naevi

No 17463 11 1.15 9.5 6.0- 14.3

Yes 1790 4 0.08 51.6 38.3- 68.1

Lenght of follow-up

0-5 years 4.916 11 0.33 33.7 21.4 50.5

5+ years 15.139 4 1.12 3.6 2.6 4.7
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subjacent dermal tissue. Some of the accumulated melanocytes, often called naevus cells, 

spread to deeper parts of the dermis. This spread in acquired naevi is generally limited, but 

in CMN, the deepest naevus cells often permeate the deep dermis and may extend well 

into the subcutis. For unknown reasons, the junctional part of the congenital and acquired 

naevi gradually disappears, which results in a so-called dermal naevus.

Thus, CMN are generally compound or dermal naevi, and their congenital nature may 

not be evident from the diagnosis as stated in the pathology report. For this reason it is 

likely that our study group included only part of all CMN submitted to Dutch pathology 

laboratories, since no doubt, some have been designated compound or dermal naevi 

and not further specified as acquired or congenital. As is evident from our results, in 508 

cases (13%) the location of CMN was not stated in the pathology report, due to lack of 

information at the application form.

Although we prefer to avoid the term in the clinic, many pathologists and clinics still use 

the term ‘Tierfell naevus’ in their reports instead of GCMN. Once more the diagnosis 

GCMN was first of all a clinical one which was stated at the application form and were 

lager than 20 cm in largest diameter or more than one percent in the face or neck, 

or exceeded two percent elsewhere on the body. In PALGA database, the histological 

Tierfell naevus or CMN were selected, the latter not being subdivided into giant or non-

giant CMN. Therefore, it is likely that we have missed a proportion of giant CMN, namely, 

when these were diagnosed as CMN and not  as Tierfell naevus. 

Although GCMN are generally regarded as precursors of MM, the reported risk estimates 

of malignant degeneration have varied considerably in the literature (0-42%).15 For one 

reason this is due to the absence of an accepted definition of GCMN which continues to 

be a major problem impeding comparison of GCMN-studies from different centres. True 

incidence rates are nearly impossible to calculate, and could only be provided by a long-

term prospective study. Retrospective bias impedes the assessment of the true incidence 

of malignant transformation of CMN. Loss of follow-up may also introduce a bias in the 

incidence calculation whenever the follow-up differs in patients with MM compared with 

patients who continue to be follow-up. For example, in the study of Ruiz-Maldonado25 21 

percent of the patients were lost in follow-up. 

An incidence rate may be exaggerated based on a sample of one tertiary care center 

compared with other institutions, as it is likely that an increased number of MM are 

encountered at these tertiary centers.26 Younger age, female sex and small numbers of 

patients may additionally be a selection bias resulting in overestimation of the risk. 21, 27

To our knowledge, this is the first study in which standardised incidence rates for 

melanoma has been calculated in patients with CMN by sex, location and GCMN. These 

standardised incidence rates are by far more accurate than a calculation of a general 
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incidence in percentage, in which patients of different ages and sex, patients with 

different locations of CMN and with different follow-up periods are being compared. 

Further more are we able to compare our data of MM with the database of the NCR. For 

the most accurate standardised incidence rates we excluded 50 patients with melanoma 

diagnosed at first excision since they contributed zero person time. Our total analytic 

cohort has a 12 times higher risk compared with the incidence in the general population. 

In our analytic cohort women have a higher risk for developing a MM compared with 

men (14.1 and 6.4 respectively). This is in close relation with the incidence rates of the 

NCR. In concordance with the literature, our data show that GCMN have a much higher 

risk for developing a MM. We found a 51 fold increase in melanoma risk. But these data 

are at variance with the review of Watt et al.15 who calculated a 2599-fold increase (95 

percent confidence interval of 844 to 6064) in melanoma risk. This could be explained by 

the fact that we excluded 50 MM with a zero person time for optimal statistical analysis 

of the SIR’s. In his study, Watt stated that “not only characteristics of the sample should 

be considered but also the time period used for the incidence calculation”. 

We found the most MM in the age of 20-29 years (40%), but was even 20% in 30-39 years 

and 26% in the group older than 40. Lawrence concluded in his review article that the 

risk for malignant transformation in a GCMN decreases with age.28 Kaplan and colleagues 

showed that the highest risk of malignant transformation is before the age of ten.29 

It should be borne in mind that a melanoma may develop in a CMN at any age; the 

belief that the risk disappears once the patient reaches adulthood is erroneous. There 

is no convincing evidence to suggest significant age-related differences in frequency of 

malignant transformation of CMN.  

Table 2 shows the location of the included and excluded melanoma. In the first group 

MM are mainly located at the face/neck or lower extremity, but in the latter group at the 

back. The back is obviously not often inspected by patients and this may be an explanation 

that patients only present when there are clinical symptoms as itching, bleeding or pain. 

If we analyse the SIR for locations, CMN at the face/neck, shoulder, and thorax have 

the highest risk (26.5, 43.4 and 45.9 respectively). These results are in contrast with the 

conclusion from a prospective study of DeDavid et al 30, using the definition of Kopf 2, 

that MM generally develop within a GCMN at an axial location. 

Weidner et al.14 and Hendrickson and Ross,12 have reported the occurrence of various 

types of sarcoma or spindle cell malignant tumors within GCMN. In our study population, 

we have not identified such non-melanomatous malignant tumours developing in a 

GCMN.

We agree with Marghoob et al.31,32 and with DeDavid et al.30 that it is often impossible 

to obtain microscopically free surgical margins at removal of CMN. On the other hand, in 

accordance with Marghoob et al.31,32 and Swerdlow et al.27, we feel that all CMN should 
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be excised whenever surgery is feasible, in order to minimise the numbers of remaining 

naevus cells and thus hopefully reduce the risk of malignant transformation as much as 

is technically feasible.

In this nation-wide retrospective study we analysed the standardised incidence rates of 

melanoma for the largest group of CMN (3929 patients) with 19253 person-years by sex 

and location thus far reported in the literature. This study shows ones more that CMN 

and especially the GCMN, have a significantly higher risk of developing a MM compared 

with the age-, sex-, calendar-period specific reference data from the Netherlands Cancer 

Registry. However only a major and very long-term prospective study of untreated CMN 

would provide definitive data regarding the life-time risk of malignant transformation 

of CMN. Obviously, such studies, would be impossible for practical and ethical reasons. 

Thus, we have to accept that available data can only provide an approximative estimate 

of the risk.
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Abstract

Introduction. Giant congenital melanocytic naevi (GCMN) are uncommon, have a 

significant morbidity and require extensive treatment. This paper presents results 

after complete excision of GCMN at the scalp, forehead or periorbita after early tissue 

expansion. Based on 15 years of experience, we want to show that performing tissue 

expansion at a young age is advisable.

Patients & Methods. We included 17 consecutive patients in whom 38 tissue expanders 

were used. Early and late complications were noted. Patients were seen for a clinical 

follow-up in which scars and re-pigmentation were evaluated with a validated scar scale 

(POSAS). 

Results. All GCMN could be excised completely with early tissue expansion. The age 

at treatment ranged from four months to two years of age. With a mean follow-up 

period of 8.7 years, in only three patients mild re-pigmentation was seen and none of 

the patients developed a malignant melanoma. Complication rates are comparable with 

literature. 

Conclusion. Tissue expansion is a good method for removing GCMN located at the 

scalp or face with good cosmetic and oncologic results. Performing tissue expansion at a 

young age is advisable.
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Introduction

Giant congenital melanocytic naevi (GCMN) occur in 1:20.000-50.000 newborns.1 GCMN 

are disfiguring lesions that differ in clinical and histological appearances and may be 

associated with the development of malignancy, particularly malignant melanoma.1,2,3 

Treatment has two goals: an improved cosmetic appearance and diminution of the risk of 

malignancy. Techniques advocated to treat GCMN are curettage, laser or excision. Since 

in curettage and laser only the superficial layer of the naevus cells can be removed, (early) 

prophylactic excision has gained more  acceptance, but  poses a major reconstructive 

challenge due to the extension of the GCMN. 

Antonyshyn stated that tissue expansion (TE) is the treatment modality of choice for 

reconstruction of many scalp lesions.4 Tissue expansion can be used very early in infancy 

and provides real advantages: skin flaps with subcutaneous tissue, minimal blood loss, 

wound closure without tension, and a large excision after each expansion procedure.4 

The purpose of this study was to evaluate the long term cosmetic and oncological results 

of excision and subsequent reconstruction in cases of GCMN on scalp and periorbita 

after early TE and the prevalence of major and minor complications, since these are 

seldomly described in literature. 

Methods & Materials

CMN are defined as giant CMN (GCMN) whenever their size is larger than one percent of 

the Total Body Surface Area (TBSA) in the face/neck or more than two percent elsewhere 

on the body.5 As in burn wound measurements, the patient’s palm of the hand is taken 

as a reference for measuring one percent.

In this cross-sectional observational study all patients were included with GCMN involving 

scalp or periorbita, who needed TE as part of their operative management. If serial excision 

could be performed in two operations, patients were not scheduled for TE. Patients 

were only included with a minimum of one year after reconstruction. In the same period 

starting in 1991 93 patients with GCMN covering one to 30 percent TBSA were treated 

in our department. All patients were photographed pre- and postoperatively by a medical 

photographer. All excised naevi were submitted for histopathologic evaluation. 

The patients were invited to our outpatient department for clinical follow-up of oncologic 

and cosmetic outcomes. After informed consent was obtained, scars were evaluated using 

a validated scare scale (POSAS) and parents and children were given a questionnaire. 6
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Scar assessment

The POSAS consists of two scales; the observer scale and the patient scale. If at time of 

follow- up the patient was eight years or younger, the parents scored the patient scale. 

Both scales contain six items that are scored numerically. Each of the six items on both 

scales has a 10-step score, with 10 indicating the worst imaginable scar or sensation. 

The total score of both scales consists of adding the scores of each of the six items 

(range 6 to 60). The lowest score, 6, reflects normal skin, whereas the highest score, 

60, reflects the worst imaginable scar. The two observers ( L.Z. and C.vdH.) rated scar 

vascularity, pigmentation, thickness, relief, and surface area. Because pigmentation is an 

important outcome in this study, this item is further specified in Table I. For the cosmetic 

outcomes, and if relevant, patterns of hair growth or brow asymmetry were described, 

skull asymmetry was noted.

Parents were also asked if they are satisfied with the cosmetic results. 

Surgical technique

The minimum age at treatment with TE at the scalp or face was four months, since the 

expander becomes heavier after infiltration and a more developed neck musculature is  

needed. 

In general crescent shaped but occasionally round expanders with separate subcutaneous 

inflation reservoirs were placed in the subgaleal plane. Antibiotic coverage was given pre-

operatively and continued for 24 hours. Expansion started two weeks after implantation. 

The maximum amount of filling with physiologic salt for each patient, depended on 

the size of the expander, the tension of the skin during the filling procedure and the 

tolerance of the patient. Seldom anaesthetic ointment was used. The final volume was 

always the maximum volume of the expander. In 17 patients 38 expanders were used, 

with an average of 2.2 expanders per patient. In average 3.2 operations per patient 

were needed, in which 30 flaps at the scalp or face were used for reconstruction. The 

time between two consecutive expansions was two to five months, with a mean of two 

months. In the majority of the cases 250 cc expanders were used, the smallest was 70 cc, 

the largest 750 cc of volume. 

Results

In our study GCMN at the scalp, forehead or face were excised completely after TE in  

17 patients. All patients were seen for follow-up. Distribution of age, sex and location 

of GCMN are shown in Table 1. Patients were seen for  follow-up after an average of 

8.7 years (range 1.5 – 16 years). Table 1 shows the re-pigmentation and POSAS scores 
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of the patients. Both patients and observers scored the scars as moderate (table 1). 

In addition, parents scored the over all impression of the scar formation in the POSAS 

scale as moderate (4-6), which is comparable with the overall impression of the observer 

scores. In average the scar width was four to five millimetres. 

In seven patients (18% of the tissue expanders) eight expander related complications 

developed:  exposure (four), wound infection (two), and implant leakage (two). In one 

patient two expander related complications developed, namely infection and exposure.  

In all cases the expander was removed and a new expander was placed. In five patients 

Table 1. Patient characteristics, location of GCMN, POSAS score, re-pigmentation, cosmetic outcome 
POSAS scores: the first number of the observer and patient score represents the total amount of adding 
the six separate items each with a 10-step score. For the observers these are vascularity, pigmentation, 
pliability, thickness, surface and relief. For the patients the six items are pain, itching, color, pliability, 
thickness and relief. The lowest total score is six and reflects with normal skin, whereas the highest score 
60 reflects the worst imaginable scar. The second number of the observer and patient score represents 
the overall impression of the scar in a 10-step scale, in which ten is the worst imaginable scar. Because 
re-pigmentation is an important item in our study, this item is listed separately. Again a 10-step scale is 
used in which 1-4 is mild re-pigmentation, 5-7 moderate, 8-10 severe re-pigmentation. Age s (month) is 
age at first out patient clinic. Age f (yr) is the age at time of follow-up.

o. sex age 
s(mth)

age 
f(yr)

size 
GCMN

location GCMN POSAS 
observer

POSAS 
patient

Pigmentation Cosmetic 
outcome

1. f 12 14 3% parietal and occipital 14 / 2 26 / 5 none good

2. m 8 12 2% frontal none good

3. f 16 18 3% frontal 24 / 7 35 / 6 mild brow 
elevation

4. f 4 11 2% zygoma and temporal 20 / 6 37 / 4 none scar 
widened

5. m 8 12 4% frontal and temporal 9 / 2 18 / 7 none good

6. m 4 10 5% occipital 7 / 3 6 / 1 none good

7. f 4 5 2% temporal 11 / 4 24 / 4 none good

8. f 9 8 2% temporal and frontal 25 / 5 29 / 6 mild brow 
elevation

9. f 5 7 4% parietal and occipital 13 / 3 37 / 8 none good

10. f 24 9 3% frontal and temporal 18 / 4 10 / 1 none good

11. f 6 6 2% parietal 15 / 1 15 / 1 none good

12. f 4 6 3% temporal 14 / 3 6 / 1 none brow 
ptosis

13. f 4 6 3% occipital 9 / 2 7 / 1 none good

14. f 36 13 5% tempoparietal and 
frontal

14 / 3 24 / 4 mild brow 
ptosis

15. m 4 8 5% temporal 23 / 7 20 / 7 none alopecia 
temporal

16. m 7 3 3% temporal 14 / 3 16 / 5 none good

17. m 4 3 5% parietal and occipital 21 / 4 21 / 7 none good
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reconstruction related complications were seen; alopecia (one), brow elevation (two) and 

browptosis (two). Patient shown in figure 2 has a minor browptosis. Occasionally a minor 

“bathtub” depression was seen at the scalp, immediately after TE, due to pressure of the 

expander on the skull. This depression was left untouched and was not noticed at the 

time of evaluation.

In only three patients mild re-pigmentation was seen, which is comparable with a score 

two to four on a 10-step scale. Special attention was paid to the patterns of hair growth. 

In line with our expectations, the GCMN located at the occipital and parietal region 

of the scalp showed the best cosmetic outcomes and had no disturbance at all of hair 

growth.  None of the patients developed a malignant melanoma during follow-up.

Some parents remembered the expansion period as a psychological war of attrition, but 

all parents were pleased with the cosmetic results. Moreover, they were pleased that the 

surgical procedures took place at such a young age; none of the children recalled the 

reconstruction period. No absence at school or psychological problems have been seen 

in these children. 

Discussion

In this paper we show that GCMN at scalp or forehead can be excised completely after 

early tissue expansion. By means of a validated evaluation tool we showed good cosmetic 

results. In our study period, covering nine years, no cases of malignancy were observed. 

Due to the small amount of patients, statistical analyses could not be performed.

In seven patients (18% of the tissue expanders) expander related complications 

occurred; exposure of the expander, implant failure or infection which all interrupted the 

reconstruction program. Our complication rate is comparable with the figures of  9 to 

24% reported in previous publications. 7,11,12,13

In five patients minor (reconstruction) complications developed of whom two had a 

minor elevation of the brow. Although seemingly obvious, GCMN located at a temporal 

or frontal region are prone for disturbing the symmetry of the brow position. 

When the pivot-point of the expanded rotation flap had a dog ear on the medial side 

of the brow, we did not want to extend the scar between the eyebrows and the dog 

ear was left to shrink in time. If insufficient shrinkage took place, a small correction was 

planned. The amount of expansion differs for each patient and therefore their cosmetic 

outcome.

Bauer and colleagues highlighted the benefits of expanded transpositions flaps for 

treatment of GCMN or complex defects in each body region, based on two decades of 

experience.8 Initially Bauer used tissue expander to reconstruct the alopecia secondary to 
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previous grafting or to narrow widened scars in the early patients who had initial grafting 

followed by hair baring flaps.12 Nowadays Bauer routinely places tissue expanders prior 

to excision of the naevus. We used in all of our patients the same technique and always 

placed the tissue expander prior to excision of the GCMN. We agree with Bauer that this 

technique should be the treatment modality of care for GCMN at the scalp. We must on 

the other hand, also keep in mind that serial excision is a good alternative treatment of 

the smaller CMN of the scalp region, especially in young infants. Also, tissue expansion 

in children is still known to have a higher complication rate compared to adults and 

therefore an alternative approach could be close follow up until the age tissue expansion 

is tolerated. 

In our study re-pigmentation did almost not occur and implicates the accurate and 

complete removal of the GCMN. We feel that any other incomplete removal technique, 

such as laser therapy, at the scalp should not be performed. Ostertag reported 7 patients 

with GCMN at the scalp treated with Erbium-Yag laser.14 Six patients developed little 

spots of re-pigmentation and in one patient 80% of pigmentation returned within three 

months. The potential of laser therapy has been justified on the basis of the superficial 

position of the majority of the pigment in GCMN. One should keep in mind that deeper 

naevus cells remain when using this technique.

Seldomly, GCMN located on the scalp, but mainly in the midline of the back can develop 

neurocutaneous melanosis, which has a rapid progressive, fatal prognosis. Frieden and 

colleagues advocate to make MRI scan of all patients with GCMN at the scalp or back, 

in order to detect neurocutaneous melanosis.15 We feel that in neurological symptomatic 

patients MRI scan is absolutely indicated; an abnormal scan confirms the worse prognosis 

and indicates a conservative treatment and the patient should be observed closely by 

a neurologist. In asymptomatic patients it is debatable if MRI scan is indicated; the 

neonates must have general anaesthesia in order to perform the MRI scan and outcome 

does not influence the choice of treatment. In three patients we have made a MRI scan 

with a negative outcome. None of our patients show any kind of neurological symptoms 

or developed a melanoma within an average follow-up of 8.7 years.

In summary tissue expansion is a good method for removing GCMN located at the scalp 

or forehead with a good cosmetic end-result. Performing tissue expansion at a young age 

is advisable.
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Figure 1a. Giant CMN covering mostly occipital region of the scalp of a one year old girl (patient 1 in 
Table 1)

Figure 1b. Two tissue expansion (8x5 cm and 
6x10cm) were placed in a subgaleal plane

Figure 1c. Results after 6 months follow-up 
period

C H A P T E R   4

58



Figure 1d. Results after 12 years of follow-up

Figure 2a. Giant CMN covering half of the 
forehead and temporal region of a 8 months old 
boy (patient 5 in Table 1)
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Figure 2c. Results after a follow-up of 8 months

Figure 2b. Two tissue expanders (16x 10cm and 8x6 cm) are placed at a subgaleal plane

Figure 2d. Results after a follow-up period of 10 
years. Note the minor brow ptosis
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Abstract 

Background. Aim of this study was to investigate the long term cosmetic and oncologic 

results occurring after early curettage of giant congenital melanocytic naevi (GCMN). 

Methods. Neonates with GCMN treated with curettage within four weeks of age and 

a minimum follow-up of two years were evaluated at the outpatient department. Scar 

formation was evaluated by means of the Patient and Observer Scar Assessment Scale 

(POSAS). Biopsy specimen were analysed.

Results. In nine years eight neonates were treated. Mean follow-up period was 5.6 

years. Six (75%) patients developed re-pigmentation of the curetted skin, hypertrichosis 

returned in five cases. One patient developed hypertrophic scars, all others formed good 

scars. None of the patients developed a melanoma. Biopsy specimen showed naevus 

cells in the skin after curettage. 

Conclusion. In 50% of the patients curettage is followed by severe re-pigmentation. 

Since this treatment does not remove all naevus cells, long term follow-up remains 

important to detect malignant transformation.

C H A P T E R   5

64



Introduction

By definition, congenital melanocytic naevi (CMN) are present at birth, all other being 

acquired. Divisions into size groups are clinically relevant because the problems associated 

with CMN vary according to size.1 The larger lesions are obviously more disfiguring and 

pose a greater threat to the psychological well-being of the patient. Also, the risk of 

malignant transformation varies with size.1 Therapeutic options depend on size and 

may pose major management problems. Ideally, the excision removes all naevus cells. 

Unfortunately, this is not always feasible due to the size and deep spread of Giant 

CMN (GCMN); in those instances, superficial ablative techniques such as laser therapy, 

dermabrasion or curettage are indicated. The primary aim of curettage treatment is the 

improvement of the cosmetic result; also, it is hoped that the reduction of numbers of 

naevus cells reduces the risk of malignant transformation.

Aim of this study was to investigate the longterm cosmetic and oncologic results of 

curettage of GCMN. 

Operative technique

Johnson was the first to observe the phenomenon of a natural cleavage plane in newborns 

between the upper dermis, containing the majority of naevus cells and melanocytes, and 

the deeper dermis within the naevus.2 He reported a case of a newborn with a CMN of 

the scalp being delivered with forceps. Part of the naevus was accidentally removed with 

the instrument and the resulting skin defect healed spontaneously. On this evidence, 

Johnson treated the remaining naevus with dermabrasion, and pigmentation did not 

return with a follow-up of 17 years. In 1987 Moss proposed a technique of curettage 

before six months of age but preferably as early as is feasible.3 Curettage is said to 

become progressively more difficult to perform as the dermal component of the naevus 

becomes more coherent with increasing age. 

Under general anaesthesia, curettage might be performed as an one-stage procedure in 

neonates. With a sharp curette, the naevus is scraped from its centre to the periphery of 

the naevus in the direction of the maximum relaxation. The cleavage plane is more easy 

to find when curettage is performed early in life, preferably within two weeks.4,5 

Patients and Methods

During a nine-year period, starting in 1996, a subset of 93 patients with GCMN were 

treated at the department of Plastic, Reconstructive and Hand Surgery of the Academic 

Medical Centre of Amsterdam in the Netherlands. GCMN were defined as CMN larger 
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than one percent in the face/neck region, and more than two percent elsewhere on the 

body.6 

Of these 93 patients with GCMN, covering 1 to 30% of the total body surface, ten 

patients were treated with curettage by the last author within one to four weeks after 

birth. Curettage was only indicated for GCMN located on the back, abdomen, trunk, 

thorax or extremities which could not be excised with primary wound closure after 

tissue expansion. All patients were photographed pre- and postoperatively by a medical 

professional photographer.

For this study we only included patients with a minimum follow-up period of two years, 

so our study population consisted a total of eight patients. Distribution of location of 

GCMN over the body, age at treatment and sex are shown in Table 1. The newborns 

underwent one or two sessions of curettage, depending on the size of the lesion. We 

limited the curetted area to less then 15% of the total body surface at any procedure, in 

order to limit the blood loss. Pre- and postoperative haemoglobin (Hb) concentration was 

determined in order to assess the possible need for blood transfusion. If, mainly at the 

borders of the GCMN complete curettage could not be performed, the lesional periphery 

was further excised. Per-operative biopsies were taken for histopathologic evaluation 

after curettage. The patients were hospitalised for at least one week postoperatively, 

to optimize pain medication and wound care. Pain medication was given according to 

our hospital protocol and depended on the weight of the patient. The first few days the 

wound was covered with Opsite®, after this silversulfadine (Flammazine®) crème was 

used until re-epithelialisation was realised. No systematic antibiotics were given.

The patients included for this study were invited once more to our outpatient department 

for clinical follow-up and especially for evaluation of all aspects of scar formation after 

curettage. For the latter we obtained the validated Patient Observer and Scar Assessment 

Scale (POSAS ).7 

Tabel 1. Distribution of age, sex and location of GCMN

Sex location GCMN Age start location curettage

f thigh, abdomen, buttocks, back 4 weeks  back, buttocks

m thigh, urogenital 3 weeks thigh

f thorax, back, legs 2 weeks thorax 

f leg 1 week leg

m buttocks, thigh,urogenital 2 weeks  buttocks 

f thigh, buttocks, urogenital, leg 4 weeks buttocks

m abdomen 2 weeks abdomen

m urogenital, thigh 1 week thigh
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Scar assessment

The POSAS consists of two scales; the observer scale and the patient scale. When the 

child was eight years or younger, the parents scored the scale. Both scales contain six 

items. The two observers rated scar (resulting from curettage) vascularity, pigmentation, 

thickness, relief, and surface area and pliability. The patient scale contains six questions 

applying to pain, itching, colour, pliability, thickness, and relief. Each of the six items on 

both scales has a 10-step score, with 10 indicating the worst imaginable scar or sensation. 

The total score of both scales consists of adding the scores of each of the six items range 

6 (normal) to 60 (worse scar). 

In addition the observer and patient gave their overall opinion on the appearance of the 

scar, again a 10-step scale.

Because re-pigmentation was an important outcome in this study, we listed this item 

separately in Table 2. 

Tabel 2. Curettage outcomes. 

observer POSAS patient POSAS Re-pigmentation

1. 15 / 4 22 /4 8

2. 19 /5 19 /5 8

3. 21 /5 24 /4 6

4. 15 /3 20 /4 3

5. 23 /6 24 /6 8

6. 12 /3 11 /3 2

7. 19 /6 24 /5 9

8. 14 /5 16 /5 5

POSAS scores: the first number of the POSAS Observer and the first number of the POSAS Patient 
represents the total amount of adding the six separate items each with a 10-step score. For the observers 
these are vascularity, pigmentation, pliability, thickness, surface and relief. For the patients the six items 
are pain, itching, color, pliability, thickness and relief. The lowest total score is six and reflects with normal 
skin, whereas the highest score 60 reflects the worst imaginable scar. The second number of the POSAS 
Observer and Patient represent the overall opinion on the appearance of the scar. Again a 10-step scale was 
used in which 10 corresponded to the worst imaginable scar. The last item represents the re-pigmentation 
scores: 0-10; 1-4 mild re-pigmentation, 5-7 moderate, 8-10 severe

Results

Seven out of the eight patients were seen in our outpatient department. For geographic 

reasons in one patient the questionnaires were send by mail and the photographs were 

taken in another academic centre. Our mean follow-up period was 5.6 years (range 2.3 

years to 9.5 years). None of the patients needed blood transfusion after the curettage 

and the haemoglobin (Hb) drop was minimal. 
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Table 2 shows the sum of the POSAS scores was almost completely made up by the 

item pigmentation. As seen in Table 2 these numbers vary between 15 and 24, which 

is a moderate scar. Due to the small number of patients, statistical analyses could not 

be performed. In addition, judgement of parents and observers was comparable (Table 

2). One patient developed hypertrophic scars due to infection, but all others formed 

good, pliable and soft scars after curettage. Two patients had mild re-pigmentation, two 

moderate and four patients had extensive re-pigmentation (Table 2). Re-pigmentation 

first appeared two months after curettage, with a mean of three months. Patients in 

figures one and two show that severe re-pigmentation. Hair growth returned in five cases. 

Histopathologic biopsy specimen post curettage showed that intradermal pigmented 

nevus cells were present in all cases. None of our patients developed a malignant 

melanoma or non-melanomatous malignant tumor during follow-up.

Discussion

Histology

Essentially, CMN show the histological features of the far more common acquired naevi, 

the main difference being their larger size and the more extensive spread of naevus 

cells in the skin superficial dermis and along adnexae. Early studies suggested that the 

congenital naevus does not yet involve the deep reticular dermal tissue at birth but that 

this develops during the first year of life.8-10 Others noticed the importance of nevus size in 

determining the extent of dermal involvement already in the early postnatal period.11-13 

 Curettage of GCMN at a very early age has been based upon the supposedly superficial 

location of naevus cells and the finding of an easy cleavage plane between the upper and 

lower dermis during first weeks of life. Moss noted that this cleavage plane is not present 

in the normal skin and that it is not located at the junctional area of the naevus.3 Mark 

et al. mentioned in 1973 that in the reticular dermis and subcutis, naevus cells in CMN 

are usually disposed as single cells between collagen bundles and fat cells, but also found 

naevus cells in the hair follicles which are surrounded by collagen sheaths with anchors in 

the subcutis, and in erector pili muscles.14 

In fact, in our experience the histological features of GCMN in infancy are variable, and 

may include the presence of large numbers of naevus cells arranged in densely cellular 

masses within the dermis. Such cellular masses, which contain little collagenous stroma, 

present a plausible explanation for the plane of cleavage found by the surgeon, since in 

contrast to normal collagen-rich reticular dermal tissue, such naevus cell masses provide 

little resistance to the physical trauma of the surgeon. The plane of cleavage would 

thus lie in the level where cellularity of the naevus is high; this is in accordance with 
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the presence of many naevus cells in the post-resection biopsies mentioned above. The 

disappearance of the “cleavage” plane after a few weeks of life can be explained by the 

gradual emergence of more collagen-rich stroma within the main mass of the naevus.

Recently, the explanation for malignant transformation for GCMN has been sought in 

genetic mutations (BRAF oncogene and NRAS mutations). Michaloglou showed in vitro 

and in vivo in our own CMN BRAF (V600E) expressing melanocytes. 15 Nakato et al. 

detected BRAF mutation in acquired naevi and small CMN.16 Larger congenital naevi 

tend to harbour NRAS mutations rather than BRAF mutations. Very recently De Raeve 

did not show oncogenic BRAF mutation in curetted GCMN and excised MCMN, which 

could support her idea of removing the chance of malignancy with curettage.17 There 

is no evidence that the risk of malignant transformation is different between small and 

medium-sized CMN, but GCMN are definitely associated with increased risk of developing 

melanoma.1 This difference could, however, be accounted for by the fact that there are 

so many more naevus cells in a large congenital naevus.

De Raeve mentioned in her study that naevus cells in the superficial component of the 

GCMN, were more proliferative, and this component was more vascular compared with its 

deep component and with MCMN, which were not removed after curettage.17 However, 

curettage or indeed any trauma inducing a wound healing response, deeper naevus cells 

can be re-activated to proliferate. It is conceivable that such re-activated deep naevus 

cells which have recommenced proliferation can transform to malignancy, although the 

chance of this occurrence is probably unknown.18

Treatment results

Our study for the first time used a validated scare scale to evaluate the results of 

treatment. In only one patient re-pigmentation did almost not occur, and four patients 

(50%) developed severe re-pigmentation. Except for the patient without re-pigmentation, 

all other patients underwent additional surgery because it was not possible to perform 

satisfactory complete curettage at the borders. All parents agreed that the postoperative 

Table 3. Overview literature

Author patients location age at treatment results

Moss 10 5 bathing trunk 2 wk - 6 months 3 re-pigmentation, 6 satisfactory

de Mey 6 unknown unknown 5 satisfactory

Kay 1 bathing trunk < 2 weeks not satisfactory

Casanova 9 back, abdomen, buttocks < 7 weeks 6 satisfactory

De Raeve 19 back, scalp, arm, leg, abdomen < 2 weeks 6 moderate  and 3 severe 
repigmentation

Zaal 8 back, abdomen, buttocks, legs < 4 weeks 4 severe re-pigmentation
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period is very difficult and must not be underestimated, especially if the curettage area is 

in or near the diaper region. 

The first treatment results of curettage were reported by Moss et al. in 1987.3 (Table 3). 

Moss stated that it is more difficult to find a cleavage plane at the age of six months and 

advised to perform curettage before that age.

De Mey and colleagues reported satisfactory results of five out of six children.19 In this 

study, the age of patients at treatment and the size and location of CMN are not specified. 

Kay published a case-report of an unsuccessful neonatal curettage of a classic “bathing 

trunk” GCMN within two weeks of life.20 The procedure was stopped because there 

was no easy plane of cleavage. This is also in line with our experience, although treated 

during first weeks of life, neonates with thick and hairy GCMN do not always have an 

easy and clear cleavage plane and curettage can not be performed properly. In literature 

and also in our study population the patients with elevated and hairy GCMN, showed 

hypertrichosis and re-pigmentation after curettage. 

Casanova et al. reported data on nine neonates.21 Treatment was deemed ineffective in 

three patients, in whom there was no cleavage plane. They mentioned that naevus cells 

persist in the deep dermal layers and may come to the surface, such that close monitoring 

is needed long after curettage.

De Raeve published in a period of 14 years, a total amount of 19 neonates treated by 

curettage.4,5,17 She is a fervid supporter of curettage and advocates to perform the 

curettage during the first two weeks of life. In her last report De Raeve presented 

data which support the idea that curettage of GCMN in neonates has the potential for 

lowering the risk of developing cutaneous melanoma by not only obtaining an important 

numerical reduction of naevus cells but also removing the ‘active’ melanocytes.17 

However, the surgical tissue trauma can to some extent re-activate naevus cells, which is 

macroscopically seen by the presence of re-pigmentation, and curettage is therefore best 

regarded first and foremost as a cosmetic treatment.

Apart from curettage, there are two other incomplete removal treatments of GCMN; 

dermabrasion, and laser therapy.22,23 The disadvantage of dermabrasion is that it is 

followed by re-pigmentation if preformed (too) superficially, but produces hypertrophic 

scares when performed too deeply. The same is true for laser treatment which has been 

justified on the basis of the superficial position of the majority of the pigment in GCMN. 

Again the deeper naevus cells in the deep dermis and subcutaneous fat remain.20 Also, 

the naevus cells are repeatedly damaged by the laser treatment and thereby repeatedly 

inducing re-activation of the deeper located naevus cells. Among Dutch dermatologists 

there is now consensus that pigmented lesions should not be treated with laser. 

Nowadays, even the group of Ostertag does not use the laser for treatment of GCMN 

anymore because of severe repigmentation.23
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In our opinion, any kind of incomplete treatment of congenital naevi is indicated only 

when complete excision is impossible. 

The reduction of the chance of malignant transformation is the key argument why surgical 

excision remains the standard of care. 

In conclusion, early curettage resulted in our series in 50 % severe re-pigmentation in 

the long term. The disappearance of the “cleavage” plane after a few weeks can be 

explained by the gradual emergence of more collagen-rich stroma within the main mass 

of the naevus. The presence of re-pigmentation shows that it is unrealistic to aim at 

removal of all naevus cells with curettage. Long term follow-up and close monitoring of 

pigmentation remains essential to detect malignant transformation at an early stage.
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Figure 1a. GCMN of a four weeks old girl covering 
most part of the back and diaper region (25% of 
the total body surface). Patient 1 in table I and II

Figure 1b. Results of curettage four months 
postoperatively performed at three weeks of age. 
Curettage at the borders was not possible. Only 
islands of pigmentations returned.

Figure 1c. Results of curettage after a follow-up 
of  five years. Note the severe re-pigmentation 
and hypertrichosis.
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Figure 2a. Results of curettage three 
weeks postoperatively performed at 
one week of age. No pigmentation has 
returned. Patient 2 in table I and II.

Figure 2b. Results of curettage four 
months postoperatively. Islands of 
pigmentations are visible.

Figure 2c. Result of curettage two 
years postoperatively with severe 
re-pigmentation.

73

Early curettage of GCMN



References
 1.  Zaal LH, Mooi WJ, Sillevis Smitt JH, van der Horst CM. Classification of congenital melanocytic naevi 

and malignant transformation: a review of the literature. Br J Plast Surg 2004; 57: 707-719

 2.  Johnson HA. Permanent removal of pigmentation from giant hairy naevi by dermabrasion in early life. 
Br J Plast Surg 1977; 30: 321-323

 3.  Moss AL. Congenital giant naevus: a preliminary report of a new surgical approach. Br J Plast Surg 
1987; 40: 410-419

 4.  De Raeve LE, De Coninck AL, Dierickx PR, et al. Neonatal curettage of giant congenital melanocytic 
nevi. Arch Dermatol 1996; 132: 20-22

 5.  De Raeve LE, Roseeuw DI. Curettage of giant congenital melanocytic nevi in neonates. A decade later. 
Arch Dermatol 2002; 138: 943-947

 6.  Pers M. Naevus pigmentosus giganticus. Ugekr Laeger 1963; 125: 613-619

 7.  van de Kar AL, Corion LU, Smeulders MJ, et al. Reliable and feasible evaluation of linear scars by the 
patient and observer scar assessment scale. Plast Reconstr Surg 2005; 116 (2): 514-522

 8.  Walton RG, Jacobs AH, Cox AJ. Pigmented lesions in newborn infants. Br J Dermatol 1976; 95: 
389-396

 9.  Silvers DN, Helwig EB. Melanocytic nevi in neonates. J Am Acad Dermatol 1981; 4: 166-175

 10.  Nickoloff BJ, Walton R, Pregerson – Rodan K, et al. Immohistologic patterns of congenital nevocellular 
nevi. Arch Dermatol 1986; 122: 1263-1268

 11.  Zitelli JA, Grant MG, Abell E, et al. JB. Histologic patterns of congenital nevocytic nevi and implications 
for treatment. J Am Acad Dermatol 1984; 11: 402-409

 12. Kuehnl – Petzoldt C, Kunze J, Mueller R, et al. Histology of congenital nevi during the first year of life. 
A study by conventional and electron microscopy. Am J Dermatopathol 1984; 6 suppl: 81-88

 13.  Barnhill RL, Fleischli M. Histologic features of congenital melanocytic nevi in infants 1 year of age or 
younger. J Am Acad Dermatol 1995; 33: 780-785

 14.  Mark GJ, Mihm MC, Liteplo MG, Reed RJ, Clark WH. Congenital melanocytic nevi of the small and 
garment type. Human Pathology 1973; 4: 395-418

 15.  Michaloglou C, Vredeveld LC, Soengas MS, et al. BRAF 600 associated senescence like cell cycle arrest 
of human nevi. Nature 2005; 436: 720-724

 16.  Nakato NI, Takata M, Takayanagi S, et al. Hight frequency of BRAFV600E mutation in acquired nevi and 
small congenital nevi, but low frequency of mutation in medium sized congenital nevi. J Invest Derma-
tol 2006; May: 1-8

 17.  De Raeve LE, Claes A, Ruiter DJ, van Muijen GNP, Roseeuw D, van Kempen LCLT. Distinct phenotypic 
changes between the superficial and deep component of giant congenital melanocytic naevi: a ration-
ale for curettage. Br J Dermatol 2006; 154: 485-

 18.  Hendrickson MR, Ross JC. Neoplasms arising in congenital nevi. Am J Surg Pathol 1981 ; 5: 109-135

 19.  De Mey, C. Dupuis, F. Lejeune, et al. Neonatal treatment of giant nevi. Case-report. Dermatology 1992; 
185: 300-301

 20.  Kay AR, Kenealy J, Mercer NSG. Successful treatment of a giant congenital  melanocytic nevus with 
the thigh energy pulsed CO2 laser. Case-report. Br J Plast Surg 1998; 51: 22-24

 21.  Casanova D, Bardot J, Andrac- Meyer L, et al. Early curettage of giant congenital nevi in children. Br. J 
Dermatol 1998; 138: 341-345

 22.  Miller CJ, Becker DW. Removing pigmentation by dermabrading naevi in infancy. Br J Plast Surg 1979; 
32: 124-126

 23.  Ostertag JU, Quaedvlieg PJF, Kerckhoff SFE, et al. Congenital naevi treated with erbium YAG laser 
(Derma –K) resurfacing in 10 neonates: clinical results and review of literature. Br J Dermatol 2006; 
154: 889-895

C H A P T E R   5

74



6Chapter

Familial clustering of giant congenital 
melanocytic naevi

De Wijn RS

Zaal LH

Van der Horst CM

Accepted for publication J Plastic Reconstructive Aesthetic Surgery



Abstract 

Giant congenital melanocytic naevus (GCMN) is an infrequently occurring congenital 

malformation. GCMN generally occurs isolated but rare familial occurrence points to a 

genetic background. We present two cases of familial GCMN: one with two affected 

siblings and another with two affected double second cousins. Familial occurrence 

of GCMN reported in literature is reviewed, and an overview of the embryology and 

proliferation is given, illustrating the plethora of factors that might lead to GCMN 

formation. The pattern of inheritance is likely not Mendelian, and discordance in 

identical twins and the segmental distribution of lesions suggest a postzygotic mutation. 

A polygenic paradominant inheritance explains the clinically observed transmission 

pattern best. Candidate genes include those influencing neural crest development and 

melanocyte proliferation. 
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Introduction

Giant congenital melanocytic naevi (GCMN) are benign proliferations of cutaneous 

melanocytes, present at birth or within the first weeks of life, with a minimum size of 1% 

total body surface area (TBSA) at the head or 2% elsewhere. 1 Size, location, macroscopy, 

and histology can vary remarkably.2 GCMN are infrequent, the frequency at birth 

being estimated as one in every 20,000 live born children.3 GCMN frequently impose a 

significant cosmetic and psychosocial burden to affected persons. In addition, they are 

associated with an increased risk of malignant melanoma3,4 and may be associated with 

neurocutaneous melanosis (NCM).5,6

Almost all GCMNs occur sporadically, but familial clustering has been reported.7-10 

Discordant identical twins however are also known.11-14 Etiology and pathogenesis remain 

unknown, and various mechanisms have been postulated such as erroneous neural crest 

development, 15,16 activating mutations of melanocyte proliferation, 17-20 cutaneous 

mosaicism and paradominant inheritance.21-23

Here we report on two familial cases of GCMN, and review familial occurrences and the 

various hypotheses regarding aetiology and pathogenesis.

Materials and Methods

The Department of Plastic, Reconstructive and Hand Surgery of the Academic Medical 

Centre in Amsterdam serves as a referral centre for children and adults with GCMN. We 

surveyed files of all patients in search for familial occurrence of GCMN. Medline and 

Embase databases were systematically searched by combining relevant search terms and 

synonyms for GCMN, familial occurrence, consanguinity, chromosome abnormalities, and 

the co-occurrence of pigmentation or other disorders

Results

Patient Survey

From 1991 to date, 120 patients with GCMN were treated. There were two families with 

more than one member affected by GCMN. Other, likely unrelated, disorders that were 

present in patients were cleft palate, congenital cataract and phenylketonuria. The latter 

patient also had trisomy 21. No other chromosome abnormalities were identified. 

The first patient was a boy with a typical GCMN located on the occipital region, covering 

approximately 1% TBSA (Fig. 1). The lesion had an evenly brown colour with hairy 

patches, was excised, and follow-up was uneventful. The boy did not have any other 

77

Familial clustering of GCMN



abnormalities. A subsequent sister of the patient (Fig. 2) was born with a large GMCN of 

the back and buttocks covering approximately 10% TBSA (Fig. 3). The lesion was hairy 

and unevenly coloured, and excised in three stages with serial tissue expansion. The girl 

was otherwise healthy and follow-up was uneventful.

The second patient was a girl with a GCMN of the abdomen, back, buttocks and upper 

legs covering approximately 30% TBSA (Fig.4). The lesion was hairy, unevenly coloured 

and had several satellite lesions. In addition, a soft tissue hypotrophy of the right upper 

leg was noted, as well as two hypertrophic masses over the sacrum and mons pubis. 

These soft and painless masses were pigmented, hairless and had a stuck-on appearance. 

Most of the GCMN and both hypertrophic masses were removed in three stages using a 

combination of curettage, excision and split-thickness skin grafting. 

Figure 1: Family I, patient 1. A congenital pigmented lesion of the occiput measuring 3 x 7 cm.

Figure 2: Pedigree of Family I. I 

II 

III 
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Figure 3: Family I, patient 2. A hairy, unevenly pigmented lesion of the back measuring >20 cm across.

Figure 4: Family II, patient 1 at birth showing a 
large, unevenly pigmented lesion of the back, 
buttocks and left upper leg as well as a hypertrophic 
area over the sacrum (Remainder of lesion not 
shown).
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Histologically, the large protuberant mass on the back was found to result from a markedly 

increased amount of pale myxoid matrix accumulating between the scattered naevus cells, 

which themselves were unremarkable and devoid of nuclear atypia (Fig. 5). The overall 

picture was reminiscent to but still different from diffuse cutaneous neurofibroma. The 

localisation within the congenital naevus and the presence of focal pigmentation strongly 

suggest the lesion was an integral part of the congenital melanocytic naevus. Similar 

masses have previously been described and were thought to represent neurofibromas or 

neurotized naevi, based on clinical and histological examination. 24-26 This feature can be 

explained by the common origin of melanoblasts and neural precursors from the neural 

crest.

Figure 5: Histopathological analysis of the 
protuberant mass from Case 1 from family II, 
showing a marked increase of pale myxoid matrix 
accumulating between the normal nevus cells.

As one mass was positioned over the mons pubis, an endocrinological work-up was 

conducted. This initially suggested a mild non-classical 21-hydroxylase deficiency, but 

repeat analysis at the age of seven years gave normal results. The girl had no other 

features of 21-hydroxylase deficiency. Follow-up was uneventful.

The family history showed the daughter of the sister of the mother also had a GCMN 

(Figure 6). This patient had a circular pigmented lesion of the entire right arm excluding 

the palm, a 10 cm lesion over the left elbow and a 15 cm lesion over the left lower leg, 

in total covering approximately 11% TBSA (Fig. 7). In addition, approximately 75 0,5-3 cm 

satellite lesions all over her body were present. The lesions were all hairy and unevenly 
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coloured. In addition, a soft tissue hypotrophy of the entire right arm was noted. She had 

no other abnormalities, notably no hypertrophic masses, and was otherwise healthy. An 

endocrinological work-up gave normal results. 

Figure 6: Family II, patient 2 at age 12 showing a circular pigmented lesion of the entire right arm.

Figure 6: Pedigree of family II.  Please note IV:4 and IV:5 are double second cousins.

I 

II 

III 

IV 
4 5 
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No other cases of GCMN occurred within the two families. All patients’ parents were 

physically examined for the presence of naevi and the extended family was interviewed 

telephonically; a significantly increased number of naevi was not reported. No skin cancer, 

pigmentation disorders or other major disorders occurred in two families.

Literature Survey

Literature search yielded four reports on familial occurrence of GCMN (Table 1).7-10 In 

each family only two closely related members were affected, and in none associated 

physical or genetic abnormalities were mentioned. Danarti et al.23 reviewed a further 

three cases27-29 of which there was no full-text availability. A survey amongst several 

patient organizations showed that there are no known familial cases in the NYU-LCMN 

registry, Nevus Outreach support group30 or the Nävus-Netzwerk registry.31 

In none of these reports the patients were born to consanguineous parents; sporadic 

GCMN from consanguineous parents however has been reported by Goodman et al.32 

In addition, there are three reports on twins with GMCN; all were discordant same-sex 

monozygotic twins. 12-14 Reports on chromosome abnormalities in GCMNs are infrequent. 

Dessars et al.20 found two balanced translocations involving the BRAF gene and one 

deletion of the long arm of chromosome 6 out of 27 GCMNs. Heimann et al.33 analyzed 

a single GCMN and found 22% of mitoses to be polyploid and 4% with chromosome 

rearrangements involving 1p, 12q and 19p. Finally, Bastian et al.34 found no chromosomal 

aberrations in eight GCMN without foci of proliferation. 

In addition to the previously mentioned neurocutaneous melanosis, a variety of co-occurring 

disorders has been associated with GMCN, including structural brain abnormalities (Dandy-

Walker malformation,35,36 hemimegalencephalopathy,35,37 meningohydroencephalocele,36 

Table 1: Summary of reported familial clustering of giant congenital melanocytic naevi.

Author Familial relation Patient 1 Patient 2 Nevi in family

Hecht (1981)7 Double first cousins Male; hairy naevus 
covering half of the 
scalp

Female; hairy naevus 
covering half of the 
scalp

None

Voigtländer (1974)8 Siblings Male; hairy naevus 
encircling the wrist

Female; hairy naevus 
covering abdomen, 
buttocks and thigh. 
Multiple satellite nevi

Parents < 10 small 
hairless naevi

Beck (1921)9 Grandson/
grandmother

Male; ‘tierfell’ Female; similar 
distribution

Parents unaffected

Gould (1896)10 Siblings Male; hairy naevus 
covering the trunk 
and thighs. Hundreds 
of satellite naevi

Female; hairy naevus 
covering the entire 
back. Hundreds of 
satellite naevi

Unknown
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lissencephaly38 and microcephaly39) spina bifida occulta,24 polydactlyly,39 linear epidermal 

naevus syndrome,40 segmental neurofibromatosis,24,41-43 encephalocraniocutaneous 

lipomatosis,37 general lipomatosis,32 placental nevomelanocytosis,44-46 Hirschsprung 

disease47 and hypotrophy of the underlying bone48 or subcutaneous fat.49,50

Discussion

Out of 120 patients, two cases of familial clustering and one chromosomal aberration 

were identified. The results from the literature search underscribe that, albeit rare, 

familial clustering of GCMN does occur and leads to suggest that some inheritable factor 

is implicated. In order to discuss inheritance, first the embryology and proliferation of 

melanocytes and GCMN will be briefly reviewed.

Embryology

Melanoblasts are derived from the neural crest and proliferation, differentiation 

and migration is regulated by a complex network of interacting genes, such as the 

microphthalmia-associated transcription factor gene (Mitf)51 and the c-kit proto-

oncogene.52 Mutations in this network may deregulate the pigmentary system during 

embryogenesis, resulting in various congenital pigmentation disorders. This mechanism 

is thought to explain the deposition of melanocytes in the leptomeninges53 and 

placenta44-46 of GCMN patients, and possibly also the co-occurrence of structural 

brain abnormalities,38 spina bifida, neurofibromatosis,24 encephalocraniocutaneous 

lipomatosis54 and Hirschsprung disease.47 

Of interest, it has been hypothesized that as the c-met / hepatocyte growth factor scatter 

factor (HGF/SF) signaling pathway influences melanoblast proliferation and migration,13 

a morphogenic error of this pathway with overexpression of either factor may result in 

abnormal distribution of melanocytes and formation of GCMN or NCM.15,16,55

The rare occurrence of divided naevi sheds some light on the time of congenital 

melanocytic nevus formation. These naevi are seen at adjacent parts of the body that 

were fused at some point during embryogenesis, such as the eyelids56-58 or the glans 

penis and prepuce.59-61 The current hypothesis is that, after melanoblast migration to 

the epidermis in the 7th week of gestation,62 a single nevus was formed in the period of 

embryological fusion, which is between the 9th and 20th week for the eyelids and the 11th 

and 14th week for the penis. After embryological division, proliferation continues as two 

separate naevi. 

An other explanation might be that a propensity to develop GCMN is present in all body 

cells, and gives rise to an increased chance to obtain a second mutation that will lead to 
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the GCMN itself. This may be compared to a likely similar mechanism in Klippel-Trenaunay 

syndrome, in which often an upper and a lower limb are affected but not the trunk in 

between, indicating these to be separate events in the limbs.63 This hypothesis does not 

necessarily exclude the former hypothesis.

Proliferation

The proliferation of melanocytes is partially controlled by the RAS-RAF-MAPK pathway, 

which induces proliferation and melanogenesis in response to UVB radiation and the 

binding of α-melanocyte stimulation hormone (α-MSH) to the melanocortin-1 receptor 

(MC1R).64 Various activating mutations in this pathway with a higher kinase activity have 

been identified. 

The somatic BRAFV600E mutation65 has been shown common in both melanoma and 

different types of melanocytic naevi66-69 suggesting it is an early event in melanocytic 

neoplasia. Germline mutations of the BRAF-gene have not been found in melanoma or 

naevus patients;70,71 however chromosomal translocation was identified as a mechanism 

of BRAF activation in GCMNs.20,72 On the other hand, germline mutations of the BRAF-

gene and several other components of the RAS-RAF-MAPK pathway have been identified 

in cardio-facio-cutaneous syndrome,73,74 which is associated with skin hyperpigmentation 

and frequent naevi.75 This substantiates the relationship between these mutations and 

inherited pigmentation disorders. 

There is some evidence that somatic NRAS mutations in codon 61, which have also been 

implicated in melanocytic neoplasia,76,77 are correlated with congenital melanocytic 

naevi: Bauer et al.17 identified the NRAS mutation in 26 out of 32 congenital naevi, Ichii-

Nakato et al.19 in 9 out of 20 medium-sized congential naevi and Dessars et al.20 in 18 out 

of 24 GCMNs. However, the absence of congenital pigmentary abnormalities in patients 

with germ-line NRAS mutations suggest these findings to be secondary phenomena.

In contrast to previous reports66,67 very few BRAF mutations were identified in these 

studies or a study by de Raeve et al.,18 who detected no BRAF mutations in 19 GCMNs. 

Bauer et al.18 suggested the previous observations might be due to use of a different 

definition of ‘congenital’ such as occurring within the first two years of life or based on 

histological criteria, thereby essentially falsely designating these as truly congenital. 

The final component of the RAS-RAF-MAPK pathway that has been implicated in 

melanoma is the polymorphic germline mutation of MC1R.78 Papp et al.76 identified MC1R 

variants in 3 out of 17 CMN, but other germline mutations associated with melanoma 

and dysplastic naevi79 such as CDKN2A and CDK4 were not found.

C H A P T E R   6

84



Inheritance

Based on the occurrence of multiple or medium-sized naevi in the relatives of GCMN 

patients,32 autosomal dominant transmission with variable expression was suggested as 

a possible explanation for the familial occurrence. However, in the present cases and 

other reports on familial clustering,7-10 no significantly increased number of naevi was 

observed in the relatives, arguing against such a mode of inheritance. 

An autosomal recessive trait is also unlikely, as there is a lack of reports on GCMN patients 

born to consanguineous parents, and the incidence of familial cases does not fit this 

model. 

Among the discordant and familial cases reported in the literature and those reported 

here, there was no obvious sex predilection (male:female=5:8 for the familial cases and 

male:female=2:1 for the discordant cases) and there is also no known difference in 

severity between affected males and females, making X-linked inheritance less likely. 

The occurrence of monozygotic twins discordant for GCMN argues against any 

Mendelian pattern of inheritance (although this does not rule it out completely), and 

suggests a postzygotic event might be involved, producing a genetic mosaic in which 

the disease manifests. For several autosomal dominant skin disorders80-82 a segmental 

pattern of involvement due to cutaneous mosaicism resulting from a postzygotic loss of 

heterozygosity22 has been proved. 

As GCMN are likely to be neither dominant nor recessive, the concept of ‘paradominant 

inheritance’ was introduced. This offers an explanation for the occasional familial 

occurrence of otherwise sporadic conditions, and also for the discordance in monozygotic 

twins.21 A paradominant trait does not manifest in a heterozygous individual and can thus 

be transmitted unperceived in families. It is only when a postzygotic mutation causes 

loss of heterozygosity that the disease manifests in the ensuing mosaic (Fig. 8). This 

mechanism has also been suggested for other conditions.83

One can speculate mutations disturbing neural crest development are involved, because 

of their function in melanocyte depositions and the nature of co-occurring disorders. 

Possibly mutations in genes with different functions are involved, giving rise to polygenic 

paradominant inheritance:84 one or more mutations or polymorphisms segregate on 

either side of a patients family and each in themselves do not cause GCMN; it is only 

when a second postzygotic mutation in another gene occurs that a GCMN develops. In 

this context, the observed somatic mutations of melanocyte proliferation could confer an 

increased viability to a cell carrying the mutations or polymorphisms.
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Conclusion

The multitude of factors implicated in the embryology and proliferation of melanocytes 

illustrates the plethora of possibilities that might lead to GCMN formation. GCMNs 

generally occur isolated, but the two familial occurrences described here and the 

infrequent occurrence reported in literature raise suspicion that an inheritable factor is 

implicated. The discordance in monozygotic twins and the segmental pattern in which 

the disease manifests suggest a postzygotic mutation. A polygenic, paradominant 

inheritance can explain the clinically observed transmission pattern. Possibly mutation(s) 

in gene(s) influencing neural crest development will play a role. However, the exact 

etiology remains to be elucidated. 

Figure 8: Paradominant inheritance. The 
allele highlighted in red is paradominant; the 
corresponding normal allele is grey. The trait 
only manifests when a postzygous mutation 
in the developing embryo gives rise to loss of 
heterozygosity, forming two genetically and 
phenotypically different populations.
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7Chapter

Summary and General discussion





Giant congenital melanocytic naevi (GCMN) are rare and estimated to occur once in 

every 20.000 live births.1 They are by definition noted at birth or within the first weeks of 

life, and commonly they are defined by measuring more than 20 cm in greatest diameter 

or exceeding one percent of body surface area in the face or two percent elsewhere.2,3 

Apart from imposing a significant cosmetic and psychosocial burden, they are associated 

with an increased risk of melanoma. 

In chapter 2 we show that lack of consensus for the definition of GCMN, impedes 

good interpretation of data concerning malignant transformation and histology and as 

a consequence parents cannot be informed properly. We found that in the literature 14 

different definitions are used for GCMN. Some have chosen not to use a numerical size 

parameter as cut-off point between subgroups, while others have based the subdivision 

on the feasibility of primary excision in one procedure or on size relative to body size. We 

think that the use of the percentage of total body surface area (TBSA) covered by the 

naevus is the best measure of the size of a congenital naevus, with further subdivision 

relating to affected body site.2 Subdivision by size only does not take into account the 

patient’s body size and its major changes during growth, especially in the younger 

pediatric patient group.

The histological features of congenital naevi are essentially similar to those of the much 

more common acquired naevi, which arise later in life; the main differences are their 

often larger size and greater cellularity and the extension of the naevus cells into the 

deep dermis and underlying tissues, especially in the larger lesions. Of course, the 

histological identification of malignancy, or its exclusion, is of far greater importance than 

the question whether the naevus is congenital or acquired. 

The controversy concerning the best clinical management of GCMN is enhanced by the 

uncertainty regarding the risk of malignant transformation and it continues to confuse 

physicians, patients and parents. Nonetheless, therapy choices have to be made. 

Physicians should first consider whether there is a need for treatment. Risk of malignant 

transformation and effects of the presence of the naevus on the patient’s well-being 

and psychological development are the main issues in this respect. The psychological 

implications of the CMN will obviously depend not only on the size but also on the 

location of the naevus. 

In chapter 3 we describe a retrospective study based on a nation-wide pathology 

database, in order to estimate the number of cases of malignant transformation occurring 

in CMN in the Dutch population from January 1st 1989 until December 31st 2000 and 

assess clinical details. The cases were detected with a query in the comprehensive 

automated pathology archive (PALGA) with which almost all Dutch pathology laboratories 
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are linked, and which stores the pathology reports of all participating laboratories. To our 

knowledge, this is the first study in which standardised incidence rates for malignant 

melanoma (MM) arising in naevi have been calculated in patients with CMN and GCMN 

by sex, age and location. These standardised incidence rates are more accurate than 

a calculation of a general incidence in percentage, in which patients of different ages 

and sex, patients with different locations of CMN and with different follow-up periods 

are being compared. So, in other words, we not only considered characteristics of the 

sample, but also the time period used for the incidence calculation. Furthermore, we 

took into account the age and sex of the patient, location of the CMN and GCMN and 

calculated these features separately. Further more we were able to compare our data 

of MM with the database of the National Cancer Registry (NCR). So we could calculate 

the increased risk of developing a MM in (G)CMN patients compared with the general 

population. Our total analytic cohort (of CMN and GCMN) has a 12 times higher risk 

compared with the incidence in the general population. In our analytic cohort women 

have a higher risk for developing a MM compared with men (14.1 and 6.4 respectively). 

This is in close relation with the incidence rates of the NCR. In concordance with the 

literature, our data show that GCMN have a much higher risk for developing a MM. We 

found a 51 fold increase in melanoma risk. It should be borne in mind that a melanoma 

may develop in a (G)CMN at any age; the belief that the risk disappears once the patient 

reaches adulthood is erroneous. There is no convincing evidence in this study to suggest 

significant age-related differences in frequency of malignant transformation of (G)CMN.  

In this nation-wide retrospective study we analysed the standardised incidence rates of 

melanoma for the largest group of CMN thus far reported in the literature (3929 patients) 

with 19253 person-years by sex and location. However only a major and very long-term 

prospective study of untreated CMN would provide definitive data regarding the life-time 

risk of malignant transformation of CMN. Obviously, such an ideal long term randomised 

study seems unfeasible, since it seems to be unethical to withhold treatment to a control 

group. Thus, we have to accept that available data can only provide an approximative 

estimate of the risk. 

Based on retrospective data, early excision seems indicated and preferable at young age. 

The choice of treatment depends on a variety of factors, including the experience and 

preferences of the physician based on the clinical aspects of the CMN, but also the 

wishes of the patient, location and size of the CMN, and the definitive choice should be 

individualised accordingly.  

In chapter 4 we evaluated the long term cosmetic and oncological results of excision 

and subsequent reconstruction in 17 cases of GCMN on scalp and periorbital region after 

early tissue expansion. We paid special attention to the prevalence of major and minor 
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complications, since these are seldom described in literature. We showed that GCMN of 

the scalp or forehead can be excised completely after early tissue expansion. By means of 

a validated evaluation tool for evaluation of scars, we showed good cosmetic results. 

In seven patients (18% of the tissue expanders) expander related complications occurred; 

exposure of the expander, implant failure or infection which all caused a short interruption 

in the reconstruction program. Our complication rate is comparable with the data of 

9 to 24% reported in previous publications.4-7 In five patients minor (reconstruction) 

complications developed, in two as a minor elevation of the eyebrow. Although seemingly 

obvious, GCMN located at a temporal or frontal region are prone for disturbing the 

symmetry of the brow position. In our study re-pigmentation very rarely occurred and 

implicates the accurate and complete removal of the GCMN. 

Frieden and colleagues advocate to make an MRI scan of all patients with GCMN at the 

scalp or back, in order to detect neurocutaneous melanosis (NCM).8 Neurocutaneous 

melanosis is a rare phakomatosis characterised by CMN associated with leptomeningeal 

melanin-deposits.9 We now know that neurologic asymptomatic patients with NCM 

characteristics shown at MRI, do not have a worse prognosis than patients without 

NCM.9 We doubt whether an MRI under general anaesthesia is indicated in asymptomatic 

patients; since in asymptomatic patients the presence of NCM does not influence our 

choice of treatment nor their survival. In summary tissue expansion is a good method 

for removing GCMN located at the scalp or forehead with a good cosmetic end-result. 

Performing tissue expansion at a young age is advisable.

Unfortunately, it is not always feasible to excise a GCMN even after TE or serial excision due 

to the size and deep spread of GCMN; in such instances, superficial ablative techniques 

as curettage are indicated. The primary aim of curettage treatment is the improvement 

of the cosmetic result; also, it is hoped that the reduction of numbers of naevus cells 

reduces the risk of malignant transformation.10

In chapter 5 we investigated the long term cosmetic and oncologic results of curettage 

of GCMN. In nine years eight neonates were treated, with a mean follow-up period of 

5.6 years. In only one patient no re-pigmentation did almost occur, and four patients 

(50%) developed severe re-pigmentation. Except for the patient without re-pigmentation, 

all other patients underwent additional surgery because it was not possible to perform 

satisfactory complete curettage at the borders. Almost all patients and parents were 

satisfied with the cosmetic improvement by the curettage, despite the re-pigmentation. 

No malignant transformation was discovered during our follow-up period. Curettage of 

GCMN at a very early age has been based upon the supposedly superficial location of 

naevus cells and the finding of an easy cleavage plane between the upper and lower 

dermis during first weeks of life. Moss noted that this cleavage plane is not present in 
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the normal skin and that it is not located at the junctional area of the naevus.11 Mark et 

al. mentioned in 1973 that in the reticular dermis and subcutis, naevus cells in CMN are 

usually disposed as single cells between collagen bundles and fat cells, but also found 

nevus cells in the hair follicles which are surrounded by collagen sheaths with anchors 

in the subcutis, and in erector pili muscles.12 In fact, in our experience the histological 

features of GCMN in infancy are variable, and may include the presence of large numbers 

of naevus cells arranged in densely cellular masses within the dermis. Such cellular 

masses, which contain little collagenous stroma, present a plausible explanation for the 

plane of cleavage found by the surgeon, since in contrast to normal collagen-rich reticular 

dermal tissue, such naevus cell masses provide little resistance to the physical trauma of 

the surgeon. The plane of cleavage would thus lie in the level where cellularity of the 

naevus is high; this is in accordance with our finding of many naevus cells in the post-

curettage biopsies mentioned above. The disappearance of the “cleavage” plane after 

a few weeks of life can be explained by the gradual emergence of more collagen-rich 

stroma within the main mass of the naevus. De Raeve published in a period of 14 years, 

a total amount of 19 neonates treated by curettage.13 The author mentioned in her study 

that naevus cells in the superficial component of the GCMN, were more proliferative, and 

this component was more vascular compared with its deep component and with MCMN, 

which were not removed after curettage.13

Apart from curettage, there are two other incomplete removal treatments of GCMN; 

dermabrasion, and laser therapy.14,15 The disadvantage of dermabrasion is that it is 

followed by re-pigmentation if performed (too) superficially, but produces hypertrophic 

scares when performed too deeply. The same is true for laser treatment which has 

been justified on the basis of the superficial position of the majority of the pigment 

in GCMN. Again the deeper naevus cells in the deep dermis and subcutaneous fat 

remain.16 Also, the naevus cells are repeatedly damaged by the laser treatment and 

thereby repeatedly inducing re-activation of the deeper located naevus cells. Long term 

follow-up on cosmetic and oncologic results are lacking until now. We do know that the 

created hypopigmentation due to the laser treatment, makes it very hard to discover a 

malignancy.

In conclusion the presence of re-pigmentation shows that it is unrealistic to aim at 

removal of all naevus cells with curettage. Long term follow-up and close monitoring of 

pigmentation remains essential to detect malignant transformation at an early stage.

In chapter 6 we described two families with familiar clustering CN. The molecular 

mechanism underlying melanocytic neoplasia remain unknown, but various mechanisms 

have been postulated and consequently CMN formation is likely to be a multifactorial 

process. Most cases of GCMN are sporadic, but there are several reports of familial 
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clustering leading to the suggestion that at least some genetically inherited basis exists.15 

Reports of identical twins discordant for GCMN, however, confound this issue.16,17 It 

is suggested that GCMN reflect a cutaneous mosaic of the ´GCMN trait .́ This trait is 

neither dominant, as it does not display a Mendelian pattern of inheritance, nor recessive 

as a homozygous phenotype has never been observed and is probably not viable. Rather, 

it is paradominant: such a trait does not manifest in a heterozygous individual and can 

thus be transmitted unperceived in families, until loss of heterozygosity occurs due to a 

postzygotic mutation leading to a mosaic in which the disease manifests. However, no 

such trait has been identified. 

Future perspectives

At the start of our research we tried to set up a protocol for the diagnosis and treatment 

of GCMN. Working our way through, we understood that there is a lack of consensus how 

to define CMN and therefore we first sought for a proposal for the definition of GCMN, 

calculate the chance for malignant transformation and described specific treatment 

results (this thesis). We feel that it is necessary to set up a nation wide database (as in 

New York and Germany) for registration of patients with GCMN. This registration should 

be performed by for example midwife’s, general practitioners, and by medical specialists. 

Of course these physicians must be informed properly and get familiar with the database. 

Further patients and their relatives should be informed properly and be able to get in 

contact with physicians through the website, so there is a possibility for cross linking 

for registration of patients. Data should be controlled and analysed, for example, by a 

research centre.

Recently, the explanation for malignant transformation for GCMN has been sought in 

genetic mutations (BRAF oncogene and NRAS mutations). Michaloglou showed in vitro 

and in vivo in our own CMN  BRAF (V600E) expressing melanocytes.18 Hopefully further 

research in this field will give us more information concerning malignant transformation. 

The extensiveness of GCMN poses physicians for a major reconstructive challenge, 

since (early) prophylactic excision has gained more and more acceptance. Integra ®, a 

permanent dermal replacement, provides an alternative to the traditional reconstructive 

choices. The use of a bioengineered, cell-free dermal matrix expands reconstructive 

options and after engraftment, epidermal coverage can be restored with a thin split-

thickness skin graft. Since in naevus excision the dermis is also excised, Integra can 

provide a rigor and better cosmetic result.
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Also further research in familiar inheritance is needed, since familiar clustering is known and 

parents and their relatives have a great urge for knowledge in this field. A nation wide registry 

could be helpful in analysing the genetic components of familiair clustering GCMN.
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Samenvatting (summary Dutch)





Een congenitale melanocytaire naevus (CMN) is een cutane proliferatie van melanocyten 

en aanwezig bij geboorte of enkele weken na de geboorte. Een congenitale naevus 

is primair een klinische diagnose. Melanoblasten, voorlopers van melanocyten, zijn 

afkomstig uit de neurale lijst. Proliferatie, differentatie en migratie van melanoblasten 

worden gereguleerd door een complex netwerk van interactieve genen. Mutaties in 

dit netwerk kunnen het pigmentsysteem ontregelen tijdens de embryogenese, wat 

kan resulteren in verscheidene congenitale pigmentstoornissen zoals bijvoorbeeld een 

congenitale naevus.

CMN komen bij 1% van de pasgeborenen voor. Als een groep verschillen CMN in grootte, 

macroscopisch aspect, histologie, maligne ontaarding en behandelopties. Het is daarom 

noodzakelijk deze groep klinisch onder te verdelen. In de literatuur bestaat er echter 

alleen al veel onduidelijkheid over de definitie van een kleine, middelgrote en grote CMN. 

Verder is het probleem dat in de literatuur gegevens van verschillende grootte CMN met 

elkaar worden vergeleken en aan de hand daarvan de kans op maligne ontaarding van 

bijvoorbeeld een reuzen congenitale naevus wordt berekend.

Hoofdstuk 2 van dit proefschrift beschrijft een overzicht over de verschillende definities 

die gebruikt worden voor reuzen CMN, de histologische aspecten en kans op maligne 

ontaarding van CMN. Uit dit review artikel blijkt dat er in 35 artikelen over maligne 

ontaarding 7 verschillende definities worden gebruikt om een reuzen CMN te beschrijven. 

Sommige gebruiken aantal centimeters in diameter om grootte aan te geven, anderen 

percentages en weer anderen of de wond na excisie primair te sluiten is of niet. Een 

éénduidige definitie voor een reuzen CMN is essentieel om verschillende onderzoeken 

met elkaar te vergelijken. Aan de hand van dit review artikel adviseren wij om de grootte 

van een CMN in percentages aan te geven (1% lichaamsoppervlak komt overeen met 

de handpalm van de patiënt). Histologisch gezien, met name bij de kleinere naevi, is het 

lastig om te bepalen of een naevus aangeboren of verworven is. Wel is het zo dat CMN 

groter zijn, celrijker zijn en in de diepere dermale structuren gelegen kan zijn. Belangrijker 

dan de vraag of een CN al dan niet aangeboren is, is de vraag over maligne ontaarding.

Reuzen CMN hebben een vergrote kans op maligne ontaarding wat in de literatuur 

verschilt van 1 tot maar liefst 31%, met een gemiddelde van 8.2%; data van retro,- en 

prospectieve studies, case-reports, verschillende leeftijdscategorieën en verschillende 

centra worden met elkaar vergeleken. In dit artikel hebben wij artikelen met dezelfde 

definities en studie opzet met elkaar vergeleken en dan blijkt dat de kans op maligne 

ontaarding van GCMN tussen de 2.3 en 11% ligt.

Maligne ontaarding is de belangrijkste reden om met name de reuzen CMN te 

verwijderen. De kans op maligne ontaarding van een CMN in Nederland is onbekend. 
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In het derde hoofdstuk wordt in een landelijk retrospectief onderzoek de kans op 

maligne ontaarding van CMN berekend. Met behulp van het Pathologisch Anatomisch 

Landelijk Archief (PALGA) hebben wij gegevens verzameld van patiënten bij wie in de 

periode 1 januari 1989 tot 31 december 2000 een CMN (reuzen versus niet reuzen) is 

gediagnosticeerd, en de data verzameld van de patiënten bij wie een melanoom uit een 

CMN is ontstaan. Wij hebben een vergelijking gemaakt van de kanker incidentie van onze 

cohort patiënten en de algehele bevolking door de persoonsjaren distributie van onze 

cohort te relateren aan geslacht, leeftijd en kalender specifieke data en te vergelijken 

met de incidentie cijfers van het Nederlands Kanker Instituut (NKI). Onze cohort bestond 

uit 3929 patiënten. Na een gemiddelde follow-up van 4.7 jaar, werden er 15 maligne 

melanomen (MM) geobserveerd in 19253 persoonsjaren, tegen 1.23 zoals verwacht bij 

de algehele bevolking. De incidentiecijfers van een MM uit een CMN was groter dan 

verwacht op basis van de bevolkingscijfers met een gestandaardiseerde incidentie (SIR) 

van 12.2 (95% CI 9.6-15.3). Vergeleken met incidentie cijfers van de algemene bevolking, 

observeerden wij een verhoogd risico voor MM voor zowel mannen (SIR= 6.4; 95%CI 

4.1-9.6) als vrouwen (SIR=14.1; 95%CI 10.5-18.7). Dit is te vergelijken met het hoger risico 

op het ontwikkelen van een MM voor vrouwen. Patiënten met een reuzen CMN hadden 

een 51.6 hoger risico tot het ontwikkelen van een MM vergeleken met de data van de 

algehele bevolking.  In dit hoofdstuk toonden we aan dat CMN een significant hoger 

risico hebben tot het ontwikkelen van een MM vergeleken met de geslachts-, leeftijds-, 

en tijdsspecifieke referentie data van het NKI.

In de literatuur is er geenszins duidelijkheid over de behandeling van reuzen CMN. Er 

bestaat nog steeds discussie of je een reuzen CMN überhaupt met opereren of niet en 

zo ja wat dan de beste methode is. Uit oncologisch oogpunt zou je het liefst zo veel 

mogelijk naevus cellen verwijderen om de kans op maligne ontaarding zo klein mogelijk 

te maken. 

Hoofdstuk 4 beschrijft de resultaten van excisie van reuzen CMN op schedel, voorhoofd en 

peri-orbita na vroege weefsel expansie. In deze studie werden 17 patiënten geïncludeerd 

met reuzen CMN op schedel, voorhoofd of peri-orbita bij wie vroege excisie is verricht na 

vroege weefsel expansie met een minimale follow-up van 2 jaar. In deze groep werd 38 

weefsel expanders gebruikt. Littekens en re-pigmentatie werden geëvalueerd middels de 

POSAS schaal, dit is een gevalideerde littekenschaal. Alle CMN konden na vroege expansie 

worden verwijderd. Leeftijd bij operatie varieerden van 4 maanden tot 2 jaar. Bij een 

gemiddelde follow-up van 8.7 jaar, werden bij slechts 3 patiënten milde re-pigmentatie 

gezien en geen van de patiënten ontwikkelden een MM. Aantal complicaties kwamen 
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overeen met de literatuur. Concluderend kunnen wij stellen dat vroege excisie van reuzen 

CMN op schedel en gelaat na weefsel expansie, goede cosmetische en oncologische 

resultaten geeft. 

Vaak is het niet mogelijk om, zelfs na weefsel expansie, een reuzen CMN te verwijderen. 

Alleen dan is een oppervlakkige therapie zoals curettage, laser, dermabrasie of peeling 

geïndiceerd.

In hoofdstuk 5 worden de lange termijn cosmetische-, en oncologische resultaten 

beschreven van vroege curettage (binnen 4 weken na geboorte) van reuzen CMN die 

te groot zijn om, ook na weefsel expansie, te excideren. Alleen patiënten bij wie binnen 

4 weken na geboorte curettage van reuzen CMN werd verricht en een minimale follow-

up hadden van 1 jaar werden geïncludeerd.  In het AMC zijn er in 10 jaar (1996-2006) 

8 van 93 patiënten met reuzen CMN gecuretteerd. Met behulp van een gevalideerde 

littekenschaal (POSAS) is met name naar de repigmentatie gekeken. De helft van deze 

patiëntengroep had na een gemiddelde follow-up van 5.6 jaar veel repigmentatie, slechts 

1 patiënt had geen of milde repigmentatie.  Patienten en ouders waren wel tevreden over 

het cosmetisch resultaat. Curettage aan de randen van de reuzen CMN wordt met name 

bemoeilijkt door verankering van extracellulaire matrix aan de naevus cellen. Gedurende 

onze follow-up is er geen maligniteit ontstaan uit een reuzen CMN. Curettage is primair 

een cosmetisch ingreep. Repigmentatie ontstaat door reactivatie van intradermaal 

gelegen naevus cellen. 

Veel onduidelijk is er omtrent het al dan niet familiair voorkomen van GCMN. Hoofdstuk 

6 beschrijft 2 families met GCMN en een review van de literatuur. Het moleculaire 

mechanisme tot vorming GCMN is onbekend, maar lijkt een multifactorieel proces te zijn. 

Meeste casus van GCMN zijn sporadisch maar gevallen van familiair voorkomende GCMN 

wijzen op een genetisch oorzakelijke component. Omdat ook ééneiige tweelingen worden 

beschreven waarbij slechts één van de twee een GCMN heeft kan er geen sprake zijn van 

normale overerving. Een mogelijkheid is de theorie van paradominante overerving. Dit 

wil zeggen dat binnen een familie een mutatie overerft die pas tot een GCMN leidt als 

na de geboorte nog een extra mutatie optreedt. Hierdoor wordt slechts een deel van het 

lichaam aangedaan en blijven familieleden die slechts de eerste mutatie hebben geërfd 

onaangedaan.
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Abbreviations

CMN  congenital melanocytic naevus

GCMN  giant congenital melanocytic naevus

MM  malignant melanoma

NCM  neurocutaneous melanosis

NKI  Nederlands Kanker Instituut

PALGA  Pathologisch Anatomisch Landelijk Geautomatiseerd Archief

TE  tissue expander
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